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PRE-FACE. 


This little book is intended to help Indian students 
in learning the principles and practice of Arithmetic. 
It contains all that is usually given in works on Arith- 
metic , together with such additional matter as has been 
deemed necessary to meet the wants of tho.se for whom 
it is prepared. The explanations arc given in a form 
such as would facilitate a clear and rational understand- 
, ing of the principles; and the examples appended to 
each chapter would, it is hoped,, furnish ample exercise 
for the student. 


NAKIKKLltA^GA, CALCUTTA, 
November zb'jg. 


G. u. B. 
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PREFACE TO THE FOURTH EDITJON. 

• 

In this 'Edition, two Appendixes have been added, 
one containing a large number of additional examples,* 
and the other, the University* Examination Papers. For 
Appendix I and for the answers to the examples in both 
the Appendixes, I am inde!)ted to Babu Jadav Chandra 
Basu, a Teacher of Jlathematics in the Metropolitan 
Institution. 

Narikeldanga, Calcutta, I 

April iSSS. j U. i>. B. 


PREFACE TO THE SIXTH EDITION. 

In this Edition, a few additions and alterations have 
been made here and'thore, and a new Appendix marked 
A containing a collection of well graduated examples 
has been inserted before Appendixes I and II which 
have now been marked as Appendixes B and C, For the 
Appendi'j * A, I am wholly indebted to Babu Haran 
Chandra Bancqi, M. A., B. L., 'Professor of Mathematics 
in the Rjoon College, and to Babu Kedar Nath Basu, 
B. A., a Senior Teacher of that Institution. 

Narikeldanga, Calcutta, r n 
Dectmher iSgs> 
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INTRODUCTION. 

Article L Definition. Avithmetio is the science of 
numbers, 

%, Deffl.. A Unit or Unity means tme, 

A unit, or any part of unity, or any collection of units or parts of 
unity or both, is called a Sfuxnber. 

Thus, onCy one-fourihy twoy three-fotirthsy four and a half are 
numbers. 

8. Defb. A number consisting wholly of entire units is called 

an Integer or a Whole Humber. 

A number not consisting wholly of entire units is called a 

Traction. 

Thus onCy iwoy /hrec, are integers ; ha/l^ threcfoiiriksy two and 
a half are fractions. 

4 . Defa. A number consisting of units or parts of units of no 

particular kind is called an Abstraot'Number. ^ * 

A number consisting of units or parts of units of some particu- 
lar kind is callec^a Concrete Humber. 

Thus, oney hwoy half considered simply, are abstract numbers ; 
but in the instances, one rupee^ two yardsy half a seery oniy twOy and 
half arc concrete numbers. 

5. From Arts. 3 and 4 it will be seen, that every number must 
be either an integer or a fraction ; an^ that each of these again 
must be either abstract or concrete. Thus, numbers ma^be divided 
into the following four classes : — 

1. Abstract Integers. 

11. Abstract Fractions. 

III. Concrete Integers. 

IV. Concrete Fractions, 
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6. Def. Zero, Cipher, or Nought, means miking or no 
nuifiber. 

It indicates the absence of number. 

Being nb number, it can neither be integral nor fractional, 
neither abstract nor concrete, in the ordinary sense of the terms. 
But in one sense, it may be said, in each case, to be of the same 
kind as the number whose absence it indicates. 

Sometimes ior convenience of^ expression, zero is said to be a 
number. Thus wc say that zero is the smallest number in Arith- 
metic. The meaning of such a#, proposition is this: zero being 
nothing, is less than any number that we can lake, and is, there- 
fore, the least of all numbers. 

< 

7. Def. Infinity means an infinitely large numlDcr, or a 
number larger than any numbei that we can take. 

It may, therefore, for convenience of expression, be considered 
as the largest possible number. 

8. Mcnce, //// in nvtgc between zero and 

infinity, 

0 , To facilitate operations, numbers are expressed by certain 
figures or symbols ; thus, 

oni\ tw<\ iinci\ Jom\ dr*c\f arc expressed by the figures, 

I, 2, 3, - 4, &c. 

Dofs. The art of expressing by figures any number which is 
given in ivords is called Notation. 

The art of expressing m words any number which is given in 
figures is called Numeration. 

10 . When there are any two given numbers, amongst the 
different numbers which may be produced by operating with them 
in different ways, we must be able to know what particular number 
results — t/ 

( 1 ) when they .are taken together ; 

(2) vhen one of theii^is taken from the other ; 

(3) when one of them is taken a number of times equal to the 
other ; and 

(4) when it is counted how often one of them is contained in the 
other. 

The operations for finding the results in the above four cases are 
defined below. 
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11. Def Addition is the method of finding what number, 
called the Sum, results from the taking together of two or ftiore 
given numbers called the Summanda. 

The sign-f , read Plus, placed between two numbers, indicates 
that they are to be added together. Thus i + 2 means that twe is 
» to be added to 

12. Def. Subtraction is the method of hnding what number, 

called the Difference or ReAainder, results from the taking of 
a smaller number, called the Subtrahend, from a greater, <'alled 
the Minuend.. # 

The sign-, read Minus, placed between two numbers, indicates 
th«'it the latter is to be subtiacted froyi the former. 'I'hus 2 - i 
iMcans that is to be subtracted from /7 ly>. 

13. Def. Multiplication \s the method of finding what 
number, called the Product, results fnim the taking of one given 
number, called the Multiplicand, another given number of times. 
'This last mentioned given number is called the Multiplier. 'Phe 
Multiplicand and the Multiplier are both sometimes called the 
Factors of the ])roduct. 

The sign x , icad Into, placed between two numtxirs, IndicalcK 
that the former is to be multiplied Ijy the latter. Thus 2x3 means 
that / 7 i>fl is to be multiplied by ///nr, 

14. Def. Division is the method of finding what ninnber of 
times one number, called the Divisor, ft contained in another, 
called the Dividend. The first mentionc'^’ number is called the 

Quotient. ^ 

The slgn-r, read By or Dividod*by, placed be; ween two rtum- 
liers, indicates that the former is to be doided by the latter. Thus 
4-7-2 means that /our is to be div ided by *So also one number 
written above aftolher with a line between them, indicates that the 
former is to he divided by the latter. Thus J means the same 
thing as 4 -r 2. ^ 

16. The four operations defined above. Additior/J^Subtraclion, 
^lultiplication and Division, form the basis of all other Arithmetical 
operations, as will be seen in the sequel. These four arc accordingly 
called the Fundamental Operations in Arithmetic They will 
be considered with reference to the four classes of numbers in , 
four separate Chapters. The other operations will be defined in 
their proper places as we proceed. 

<• < , 

le. Defii. Two or more numbers expressed •in figures and 
connected by one or more signs of operation, form what is called 

an fixpresBion. 
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Thus 1+2 is an expression. 

When an expression is equal to another number or expression, 
the si^n — , read Xquala, is placed between them to indicate this 
cqiialit), ana the whole expression consisting of the tvo eaual 
numbers with the sign of equality placed betA^een them, is called an 

JSquation. 

Tlius I +2 — 3 IS an equation. 

The signs V and /. mean Because and Therefore respec- 
tively. ^ 
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OBAPTKEI 

THE •f undamental OPERATIONS WITH ABSTRACT 
INTEGERS. MEASURES AND MULTIPLES. 

section I. NOTATION AND NUMERATION. 

• 

17. As every intcjerer consists wholly of entire units, we see 

that one is the least integer ; the next integer /wo is formed by 
adding to one; the next, by adding one to /wo ; and so 
on : and generally, e7fefy suceeedtn/r m/ej^er ts fanned by addin,(( 
nni/y /o /he precedinjE^. ^ ^ 

Thus we get integers from ofie \oone and upwards 

without limit. 

18. To express integers by symbols, the following arc the three 
possible modes that we can adopt : — 

1st. We can take a symbol for unity, and express ever>^ other 
number by repetition of this symbol. 

2nd. We can take a separate symbol for every separate number. 

3rd. We can take separate symbols for some of the integers 
and express others by combinations of these. 

The first and second modes are obviously compie/e^ that is, 
by them we can express all numbers ; but they arc also obviously 
inconvenien/^ when we have to express large numbers ; for the first 
mode requires much space, and thf second, the use of a large 
number m distinct symbols. Accordingly, these two ynodes Have 
never been adopted, and we have only the third mode left for us. 

But adopting the third mode, there still remains the question, 
— How many diflferent symbols shall wc take, and what mode 
combining them shall we adopt ? 

The Greeks answered this qwstion in one way,^d invented 
their system of Notation. This is a complicated symm, and sg> 
it has become obsolete. • 

The Romans answered it in another vay, and in^nted their 
system of Notation. This too is not quite simple ; but it is not 
so complicated as the Greek system, and is still retained in use * 
occasionally, as in indicating the hour marks on dials of clocks and 
watches. 

The Hindus answered |he question in a third way^ and invented 
their system of Notation. This system was borrows liom them by 
the Arabs^ and from these last, tgf the nations of Europe, and is on 
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that account sometimes called the Arabic system of Notation. It is 
no^v^the Common System of Notation In almost all civilized coun- 
tries. It is the best system of Notation that has been , invented. 
We proceed ^to describe it in the next Article. 

10. The Common System of Notation. 

In this system, the numbers one. two, thrcc^ f our ^ five ^ six^ seven, 
eight, nine and zero, are expressed ^by the symbols i, 2, 3, 4, 5, 6, 
7,* 8, 9, and o, which are called Digits ; and all other numbers are 
expressed by combinations of these figures according to the follow- 
ing Rule of Convention : — 

Buie. A figure in the foremost place towards the right has 
its simple value, a figure removed one place towards the left has its 
v:ilue increased ten^fohi,2, figure removed tvo places towards the left 
has its value increased ten times ten fold or a hundred-fold, and so 
on, the value of a digit increasing tenfold tit each step of rcmo\al 
towards the left ; and zero may stand in any of these places except 
the last on the left, to show the absence of significant digits in those 
places, and to indicate the proper places for the digits to the left. 

Def. This increased value which a figure has in consequence 
of its position, is called its Local Value, as distinguished from 
the value which it has when standing alone, and which is called its 

Intrinsic Value. 

Let us now see if this system is complete and convenient. 

20 , This system of Notation is complete. For we can express. 
every integer in this system. Thus : — 

One, two, three, four, five^ six, seven, eight, nine, are expressed 
by I, 2*3 4 5 6 7 8 9. Ten is ex- 

pressed by 10 ; for o standing in the foremost place on the 
right, 1 is removed one place towards the left, andiUieans ten times 
1 or ten, and there is nothing more besides. Eleven is expressed 
by 1 1 ; for the i on the right means i unit, and the other 1 means 
ten times i or ten units, and the whole therefore means ten and one 
or eleven. •iSimilarly, twelve, thirteen,, fourteen, fifteen, sixteen, 
sei^enteen, eighteen^mA nineteen arfc expressed by 12, 13, 14, 15, 1 6, 
17, 18, and 19. 

T 7 oenty^ing two tens, willibe expressed by 20. 

So numbers from twenty^one to ninety-nine will be expressed 
by combinations of two digits, thus : 21, 22,..«...29, 30, 31. ...•.••,99^ 

Ninety-nine is the largest number that can be expressed by 
two digits. Tbe next number one hundred will be expressed by 
100 ; for the i standing to the left of two zeros has its value in* 
creased a hundredfold, and there is nothing more besides. 
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Thus, numbers from one to one hundred will be expressed as 
follows : 


one • • 

1 

twentysix 

26 

fiftyone 

51 

seventysix 

76 

two 

2 

twentyseven 27 

fiftytwo 

52 

scyentyseven 77 

three 

3 

twentyeight 28 

fiftythree 

53 

seventyeight 78 

four 

4 

twentynine 

29 

fiftyfour 

54 

seventynme 

79 

five 

5 

thirty 

30 

fiftyfive 

55 

eighty 

80 

six 

6 

thirtyone 


fiftysix 

56 

eightyone 

81 

seven 

7 

thirtytwo 


fiftyseven 

57 

eightytwo 

82 

eight 

8 

thirty three 

33 

fiftyeight 

58 

eightythree 

83 

nine 

9 

thirtyfour 

34 •fiftynine 

59 

eightyfour 

84 

ten 

10 

thirtyfive 

35 

sixty 

60 

eighlyfiye 

85 

eleven 

11 

thirtysix 

36 

sixtyone 

61 

eighty six 

86 

twelve 

12 

thirtyseven 

37 

sixtyt#o 

62 

eightyseven 

87 

thirteen 

13 

thirtyeight 

38 

sixlythree 

63 

eightyeight 

88 

fourteen 

14 

thirty nine 

39 

sixtyfour 

64 

eightynine 

89 

fifteen 

iS 

forty 

40 

sixtyfive 

65 

ninety 

90 

sixteen 

16 

fortyone 

41 

sixtysix 

66 

ninetyone 

91 

seventeen 

17 

fortytwo 

42 

sixtyseven 

67 

ninetytwo 

92 

eighteen 

18 

fortythree 

43 

sixtyeight 

68 

ninety three 

93 

nineteen 

19 

fortyfour 

44 

sixtynine 

69 

ninctyfour 

94 

twenty 

20 

fortyfive 

45 

seventy 

70 

ninetyfive 

95 

twenty one 

21 

fortysix 

46 

seventyone 

71 

ninetysix 

96 

twentytwo 

22 

fortyseven 

47 

seventytwo 

72 

ninetyseven 

97 

twenty three 23 

fortyeight 

48 

seventythree 73 

ninetyeight 

98 

twentyfour 

24 

fortynine 

49 

seventyfouT 

74 

ninetyninc 

99 

twentyfive 

25 

fifty 

50 

seventyfK^e 

75 

one hundred loo 


One hundred and one will be represented by loi ; for the first 
1 on the right is i unit, and the last i oij the left, being removed 
two places towards the left, is i hundred, and there is nothing 
more. Similarly numbers from one hundred and t%to to one hun- 
dred and nine v/\\\ be represented by 102,103, 104, 105, 106, 107, 
108, and 109. • 

One hundred and ten will be reprensented by 1 10 ; for the last 
I on the left is 1 hundred, the next is 1 ten, and there is nothing 
more. One hundred and eleven will be representejyjy iii, as the 
last I on the left means one hundred, the next to its right, 1 ten, 
and the next after it, 1 unit. * 

Similarly, numbers from fme hundred and twel^fi to nine hun^ 
will be represented by combinations of three 
digits, thus: 112, 120. 121 1 99 i 200, 2 oi,«*« 999 « * 

Nine hundred and ninety-nine is the largest number that can 
b0 '^pressed by three digits. The next number one thousand will 
be repiesented by 1000. * And so on. • 

Thus all integers can be expressed in this system. 
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21 . The Common System of Notation is i\soihighlY com/'enimt 
as wj^ll appear from the following considerations. 

In ordinary language, the first nine numbers are ncmdfi onty 
iivo &c, nim,\ the next is named teti^ ; the next nine numbers are 
named eleven^ twelve^ thirteen^ &c., nineteen^ i.e, with slight modi- 
fications, one and teny two and teny three and ten &c,, nine and ten. 

The next number is named twenty or two tenSy and those after 
It are named tweniy-oniy twenty-ht/by &c., tkirtyy thirty~oney &c» 
ninety-nine y i,e.y two tens and oney two tens and twOy &c., three tenSy 
three tens and oney &c., nine ten^ and nine. The next number is 
one hundred and those after it are named one hundred and one^ 
one hundred and twOy &c., nine hundred and ninety-nine. And 
so on. 

Thus in common language an integer is named by naming 
separately and explicitly the number of unitSy the number of tenSy 
the number of kundredSy the number of thousandsy &c., that it con- 
tains, in the order commencing with the highest, none of these 
numbers being greater than nine, and some of them being some- 
times wanting. 

And we have seen that in the Common System of Notation^ 
an integer is expressed by expressing separately and explicitly 
the number of unitSy the number of tensy the number of hundreds^ 
the number of thousandSy &c., that it contains, in the order com- 
mencing with the highest, and proceeding from the left to the right, 
none of these nunil^rs bibing greater than nine, and some of them 
being sometimes zeros. 

Hence we see that the mode of expressing a number in the 
Comrhon Systfin of Notation is just the same as the mode of 
naming it in common language, the number ten forming the basis 
of both ; and we can pass from the name to the symbolical expres- 
sion, and vice versoy without any difficulty, taking care only, in 
Notation to fill up the vacant places with zeros, and in Nuinent* 
tion to observe ^he indications oi zeros. 

It is this easy convertibility of tbs names of numbers to their 
symbolical expressions and vice versuy that makes this system of 
Notation so peculiarly convenient. 

* 22 . From Arts. 19-21 yrt see that when a number is expu'essed 
by figures, the place of the foremost ^ure on the ri^ is the units’ 
place, that of the second to the \ptt is the teu^ pmee, that enfhe 
third, the hundre<fe* place, dnd so qiL as e^ill be seen in the follpw!- 
ing Table called the Numeration Table 
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gs-s dSo SETSS-B gS-5 

sfss^sJlsilsilc 

u*c® ^ M ^ ^ 

c^hBHHSHMBHHS^oSBh 
&c. 19 18 17 16 15 14 13 12 II 10 9 8 76 5 



Billions. 


Millions. 


Units. 


The period of 6 places from the 19th to the 24th consists of 
trillions ; the next period of 6 places consists of quadrillions^ the 
next period} quiniillions ; &c. 

Hence a number expressed in figures can be analyzed into its 
constituent units, tens, hundreds, &c., by separating its digits, and 
putting for each its proper local value. 

Thus for example, let it be required to analyze 302064 into its 
units, tens, hundreds, &c. 

We have 302064 -i 3 hundreds of thoysadds^no tens of thousfinds 
4'2thousands4'no hundreds 4* fitens 4- 4units 
■■300000 +2000 +60 +4. * 

28 . The Indian Numeration Table in conimop use runs 
thus 



&c. 10 9 8 76543^ t 
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24 . The following are the Rules for Notation and Numeration : 

Rule I. In Notation, write down in their proper places^digits 
corresponding: to the numbers expressing the units, tens, huncireds,. 
&c., in the given number, commencing with the highest place and 
fill up the vacant places with ciphers. 

Rule IL In Numeration, after dividing by commas the figures 
composing the given number into peiiods of 3 figures each, com- 
mencing with the foremost figure on 'the right, read out the periods 
with their proper denominations, commencing from the left. 

Example i. Write down in ‘figures, two thousand and fifty- 
millions, six hundred and thirteen thousand, five hundred and 
nine. 

Here the first or the highest number tu*o expressing thousands 
of millions, belongs to the loth place : the 9th place is vacant, there 
being no hundreds of millions in the number ; there being fifty 
millions, /. tens of millions, the five belongs to the 8th place ; 

the 7th place is vacant there being no millions over and above the 
fifty millions ; the next number six expressing hundreds of thou- 
sands, belongs to the 6th place ; there being thirteen thousands, 
i, one ten of thousands and three thousands, the one belongs to 
the 5th place and the three to the 4th ; the 3rd place will be filled 
by the five of five hundred ; the 2nd place is vacant ; and the 1st 
place is filled by nine. The whole number will therefore be express- 
ed thus,—2o5o6i3509. 

Ex. 2, Write in worcj? the number 320506190, 

Dividing the figures into periods we have 320, 506, 190 ; and we 
see that the highest digit 3 belongs to the 9th or the hundreds of 
millions’ place, the next, 2, f9,the tens of millions’ place &c. ; the 
number will therefore be read thus Three hundred and twenty 
millions, five hundred and six thousand, one hundred and ninety. 

25 . The figure o annexed to the right of any integer expressed 

in figures increases the value of every constituent digit tenfold by 
pushing it one-place towards the left, and thus increases the entire 
number tenfe^d. But annexed to the left of an integer, it has no 
effect. ^ ' 

Thus 1 50 is ten times 1 5. 

«< 

c 

20 . We have seen that ten fonns the basis of our ordinary 
*niode of reckoning numbers. This is the case in almost every 
language, and was in all probability the fact which led to the 
invention of the Common System of Notation. But there arises 
the question, Hew to account for this fact ? In answer to this, the 
following theory has been advanced, of which there is no reason to 
doubt the correctness. 
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In primitive society, in the infancy of Arithmetic, the ten fingers 
must have formed the readiest counters. But with the finger#, one 
man <!an count only up to ten ; and to count more, he must have 
some means of indicating that his ten fingers have all been counted 
over. The readiest means available for such purpose would appear 
, to have been the raising of the fingers of a second man, one each 
time that the first man counted over all his ten. In this way, 
eleven, twelve &c., will be counted by one raised finger of the second 
man representing that all the t^n fingers of the first have been once 
raised, and one^ tivo &c, raised fingers of the first. T%venty will be 
counted when the first man hastcounted over all his ten fingers 
again, and the second man has accordingly raised two fingers to 
indicate this. And so on. It was from this primitive mode of count- 
ing, that the almost universal practice of reckoning numbers by 
periods of ten seems to have originated. 

This theory receives some cofirmation also from the fart that 
the word digits used to designate the elementary /figures, also means 
a finger. 

We may observe that the digits^ including zero, in the succes- 
sive places used to express a number in the Common System of 
Notation, correspond to the numbers the fingers of the successive 
persons, raised to count the same number in the above mode. 
Thus, in lo, 

the o in the ist place corresponds to no raised finger of the ist man 
and 1 2nd i 2nd 

So, in 23, f 

the 3 in the iu 3 fingers ist 

and 2 2nd 2 2nd 

And so in ot.^er cases. • * , 

The inquiring student is referred for further infofhnation on the 
subject of Notation to the Article on Arithmetic by Dr. Peacock in 
the Encyclopii^ia Metropolitana. 

27. The Boman System of Notation. ^ 

In this system, the following are the different symbols used, 
T/iisr., • 

1,4 V, X,. L, C, Dorlo, M or Cl3, 
for s, 10, so, 100, * 500, • 1000, 

respectively. Other numbers are expressed by combinations of 
thm according to the following Rules : — 

ist A character followed by one or more characters of equal 
or less value indicates a number equal to the sun^ of the values of 
all the characters. A character preceded by another of less value 
denotes a number equal to the jiifference of their %^a]ues. 
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Thus ll»i + i>»2 ; 1 V» 5 -I^ 4 . 

2nd. Every 3 annexed to l3 increases the value of the latter 
tenfold. Every C prefixed and 3 annexed to CI3 incieast^ tne 
value of the latter tenfold. 

Thus 133*5000, CCI3D* 10,000. 

3rd. A line drawn over a character increases its value thou- 
sand-fold. 

Thus I ■> 1000. 

The representation of one, two^j^three, by 1 , 11 , III, l by one, 
two, three strokes, is natural enough. The representation of ten, 
which forms a turning point in our computation, by X or a cross 
with one stroke crossing another, and of five, the half of ten, by the 
upper half of X, seems also to be equally natural. 

To the beginner the following Table may be of use.‘ 


l, 

11, 

III, 

IV, 

V, 

VI. 

VII, 

VIII, 

IX, 

X, 

1 , 

2, 

3 i 

4 , 

5 » 

6, 

7 . 

8, 

9 . 

10, 

XI, 

XII, 

XIII, 

XIV, 

XV, 

XVI, XVII, 

xvin, XIX, 

XX, 

n. 

12 , 

13. 

M, 


16, 

* 7 , 

18, 

I9f 

20, 

XXX, 

XL, 

L, 

LX, 

LXX, 

LXXX, 

XC, 

C, 

30, 


40, 

50, 

60, 

70, 

80, 

90, 

loa 


^ Examples X. 

1 . Express in figures the following : — 

(1} Ten ; twelve ; fifteen ;'hineteen ; twenty-eight ; forty-four ; 
fifty-six ; sixty^ne ; eighty-four ; ninety-two. 

(2) One hundred and one ; one hundred and teq, ; one hundred 
and fifty-four ; three hundred ; four hundred and five ; five hundred 
and sixty ; seven hundred and seventy-four. 

(3) One thousand and one ; two thousand and fifty-one ; tWee 
thousand two«^undred and sixty-three ; four thousand ; five thou- 
sand five hundred ; ^x thousand seven hundred and eighty. 

(4) One hundred thous^ind and orte ; two hundred thousand 
and three hundred ; three hundred and six thousand seven hundred 
and nine ; four hundred apd fii(ty-aia thousand and four; five hun- 
dred and sixty-seven thousand, lour hundred and thirtyHwa^ 

(§) Two millions and one ; tiuee miUions and^ iwenty^ine ; 
four millions, fivc^ hundred and sixty; five millions, stx h^red 
thousand, and seventyrfbnr f . sip mulionis, seven hundred and fifty- 
tour thousatpi, three hundred and twenty-one. 
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(6) Three billions ; four billions and five ; five billions, six 
thoiissaiid, seven hundr^ and eight ; seven billions, nine huiidred 
and tlsktaen millions, five hundred and seventy-nine thousand, one 
hundred and thirty-five. 

(7) Nineteen trillions ; twenty trillions and tweenty-four ; thirty- 
• one trillions, five hurdred and fifty-six thousand seven hundred 

and nine millions, eight hundred and twonty seven thousand five 
hundred and twenty. ^ 

(8) One lac and one ; two lacs three thousand and three ; five 
lacs sixty-pne thousand seven hundred and twenty ; fifteen lacs 
thirty thousand six hundred and twelve. 

(9) Two crores and two ; three crores five lacs seven thousand 
and nine ; five crores sixty-four lace thirty-two thousand one 
hundred and seventy-eight. 

(10) , Two hundred and sixteen crores fifty lacs sixteen thousand 
seven hundred and eighteen. 

2 . Express in words the following : — 

(1) 18 ; 20 ; 37 : s8 ; 69 ; 8s ; 97. 

(2) 203:340 ; 456; 690 ‘,708; 991 - 

(3) 1009 ; 2029 ; 3690 ; 4862. 

(4) 102030 ; 230450 ; 300004 ; 74S62I. 

(5) *23456789 ; 987654321 ; 102030405. 

(6) 2468101214 ; 248163264128. * 

(7) 50100200300400 ; 36912151821242730. 

(8) 2305843008139952128 ; 13W38691328. 

& Express in words according to the Indian NuiUeratioa Table 
the numbers in the preceding Examples (4) and (5). 

4 . Analyze by separating into units, tens, &c., the numbers in 
the preceding Examples (i)» (2) and (3). 

6. Express in Roman numerals the following 

(1) 25 ; 33; 46; 87; 99 - 

(2) loi ; 220 ; 314 ; 516 ; 999. 
f ' (3) 1001 ; 1856 ; 1864. 

9 . Express in figures the ilfllowing 

. . 4 j) XXVIl ; XXXIV; XXXXV; XLVI, 

■ ;<»> XCIX ; CCCI ; MXL ; DCL. 

'(3) MDtCCLVI ; CLaDLXXXll ; MIX 
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SECTION II. SIMPLE ADDITION, 

^8. Def. The addition of abstract integers or of concrete 
intet:ers of the same denomination is called Simple Addition. 

29. The following Table called the Addition Table should be 
committed to memory by the beginner. 

Addition .Table, 


1 I ami 

2 and 

3 and 

4 and 

5 and 

6 and 

7 and 

"5 

aud 

9 ami 1 

I 

arc 2 

I are 3 

I are 4 

I are 5 

I ar^6 

I arc 7 

I 

arc 8 

I 

are 9 

I are 

10 

2 

•• 3 

2 

.. 4 

2 

... 5 

2 ... 6 

2 

.. 7 

2 

... 8 

2 

... 9 

2 

...01 

2 ... 

II 

3 

... 4 

3 

•• 5 

3 

... b 

3 

.. 7 

3 

. 8 

3 

... 9 

3 

...10 

3 

...II 

3 • • 

12 

4 

... 5 

4 

.. 6 

4 

... 7 

4 

..f« 

4 

• 9 

4 

. .10 

4 

...II 

4 

...12 

4 ... 

13 

5 

... 6 

.S 

.. 7 

5 

... 8 

5 

.. 9 

5 

..01 


...II 

5 

...12 

5 

...13 

5 • 

14 

6 

... 7 

6 

.. 8 

6 

... 9 

b 

..10 

6 

..11 

6 

...12 

6 

...13 

6 

...14 

6 ... 

15 

7 

. . 8 

7 

.. 9 

7 

...10 

7 

..n 

7 

..12 

7 

...13 

7 

.14 

7 

...15 

,7 

16 

S 

... 9 

8 

.10 

8 

...11 

8 

..12 

8 

•13] 

8 

..14 

8 

...15 

8 

...16 

8 ... 

17 

m 

...10 

9 

..II 


...12 

9 

..13 

9 

.14 

2. 


2 

...16 1 

2, 

»»«I 7 ’ 

6 ... 

j1 


SO. Buie for Addition. Write down in figures the several 
Mimmands one under the other, so that units may be under units, 
tens under tens, &c,, and draw a line below the last. 

Add up the digits in the column of units and place the figure in 
the units* place of the sum, below the column of units ; cairy the 
number composed of the other digits, if any, add it along with the 
digits in the tens’ columK., and place the figure in the lowest place of 
this sum below the tens’ column ; and carrying the number compos- 
ed of the other digits, if any, to the next column, add it along with 
the digits in that coluimi, ^ind proceed as before. Repeat this 
proefess to th^ last column, and put the last sum in full. The entire 
number thus obtained is the sum required. 

Ex. Add together 1099, 588, 689, and 2409. 

By the Rule we have, 1099 

588 

689 

2409 

Reason f(m the Rule, Tb add numbers together is to add up suc- 
cessively the numbers of units, the numbers of tens, &c., that they 
•Contain ; and this is done by adding together the digits in their 
units’ places, those in their tens’ places, and placing the sums 
under those corresponding places, taking care, when any of these 
sums contains aenumber of a denomination higher than that of the 
digits added, to carry such number and add it to the sum of the 
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digits of the next place. Thus in the Example above, the several 
summands contain 9 + 84-9+9 units, 9 + 8 + 8+0 tens, o+ 5 4-^+4 
hundreds, and 1 + 2 thousands, and the entire sum required will be 
the sum df these units, together with the sum of these tens, the sum 
of these hundreds, and the sum of these thousands. Now 9 + 8 + 9 
+9 units « 35 units, />., 5 units and 3 tens ; 5 therefore is the digit 
that belongs to the units’ place of the sum required, and we accord- 
ingly put 5 in the units’ place. The 3 tens which the sum of the 
figures in the units’ place givc% must now be added to the 9 + 8 + 8 
+0 tens, thus giving 3 + 9 + 8 + 8 + 0 or 28 tens L c. 8 tens and 20 
tens or 2 hundreds ; we accordingly put 8 in the tens’ place, and 
carry 2 to "be added to 0+5+6+I the sum of the digits in the hun- 
dreds’ column. We thus get 2 +0 + 5 + 6 +4 or 17 hundreds, f.r., 7 
hundreds and 10 hundreds or i . thousand ; 7 therefore is to be put 
in the hundreds’ place, and 1 is to bS carried and added to 1+2 
thousands. We thus get 1 + 1 +2 or 4 thousands, and 4 is accor- 
<1 ingly placed in the thousands’ place. The whole sum, therefore, 
is 4 thousands +7 hundreds +8 tens +5 units, />., 4785. 

Worked out at full length, the process will stand thus : — 

)099=-iooo+ 0+ 90+ 9 

588- 500+ 80+ 8 

689= 600+ 80+ 9 

2409 = 2000+ 400+ 0+9 

The sum =3000 + 1500 + 250 + 35 

= 3000+ 1000+500 + 200+ 50 + 30+ 5 
=4000 +700 +80 +5 

=4785 

3L Proof. The correctness of the result in Addition may be 
tested thus : — 

Add the several summands omitting one of them’; to the sum 
thus obtained add the number omitted ; and then if this last sum is 
the same as th# sum of all the numbers, the result is in all probabil- 
ity correct. 

The reason for this is obvious. 

Ex. Add together 359, 1267, 486, 29. 


Operation Proof 

359 _3iSL 

1267 1267 

486 486 

29 29 

2141 1782 

Ji9 

2141 
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SXEttiplM n. 

L Add 


(I) 1 

(2) 

11 

(3) 2t 

( 4 ) 11 

( 5 ) 13 

(6) IJ3 

2 


12 

22 

21 

35 

321 

3 


13 

23 

31 

57 

456 

4 


14 

24 

41 

79 

654 

5 


IS 

25 

51 

91 1 

789 

6 


16 

26 

' 61 

113 

9 ir 

7 


17 

27 

71 

335 


8 


18 

28 

81 

577 


9 


i2 


?i 

799 


(7) 135 

(8) 

147 

(9) ^9 

(10) 6789 

(ii) 1357 

(12) 1234 

531 


258 

777 

9876 

7531 

567 

790 


741 

5S5 

6798 

3175 

89 

97 


852 

333 

6978 

1537 

loi 1 

248 


159 

111 

9678 

5*73 

121 

842 


951 

222 

6879 

7135 

-^31. 


(I3) 1S720 

9«34 

720 

1516 

9208 

872 


(14) lOOOOOI 
5200025 
0630368 
1974791 
1 2 5052 1 
9600069 
7000007 


(15) 727421 
483853 
959496 
416151 
752726 
986383 

1303 


(16) 


12345 
6789 
101 1 
12131 

4151 

61718 

404 


(17). U3456789 
987654321 
432159876 
123456789 
341258967 
412359678 


(18) 121144 

169196 

225256 

289324 

361400 

44 1484 


9 . Add together — Six billions/ five hundred and nienty-ftve 
millions, twenty-one thousand eight hundred and eighty-nine ; two 
hundred and ^’wenty thousatnd six hundred millions, one thousand 
and twenty-eight ; fifty-six millions and fifty^ix ; one hundred and 
hii^t^ight millions, one hundred and ninety-eight ; sixty thousand 

S. Add together -Two crores ten lacs fifty thousand ^ ; 
sixty-six lacs elbmi thousand and seven ; twenty<iight lacs seven 
thousand and five ; fifty crores sixty lacs and seventy. 
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C Add together 123, 246^ 4812, and 9624,* also 456, 912, 
1824, and 3648. • 

6. *FiBd the sum of 65793, 752810, 446602, and 3979 ; also of 
3579, 1013 and 201623. 

6 . Add together the sums of 35, 55, and 75 ; 44, 64, and 84 ; 
*12, 24» and 36 ; and 29, 39, and 49. 

7. Add together the values of 1+2 + 3+4, 114* 12 + 13*^14, 
21+22 + 23+24, and 3i+32 + jS5+34 ;also of 2+4+6, 1+3 + 5, 8 + 
10+12, 7+9 + “f and 2+4+8. 

8. Find the sum of 19 repeated 9 times; of 21 repeated ii 
times ; of 32 repeated 8 times ; of 64 repeated 8 times ; and of 
40 repeated 9 times. Find also the sum of these sums. 


SECTION 1 1 1. SIMPLE SUBTRACTION. 

82. Defli. The Subtraction of abstract integers or of concrete 
integers of the same denomination is called Simple Subtraotion. 

When a number is subtracted from another, then from the re- 
mainder so obtained, then from the next remainder, and so on, as 
long as the operation can be carried on, the entire process is called 
Continued Subtraction. It shews how often one number can 
^ taken from another, or, in other wprds, how often it is contained 
in that other. 


88. Def. The sign is called a Vinculum, and the 

signs ( ) and { } are called Brackets. When numbers are 

placed under the former, or are enclosed withjn the latter, is 
to be understood that the operations indicated witAiin the sign 
are to be perfonyied first, and the resulting number is then to to 
affected by the operations indicated outside. 

Thus, 7 -5 -2 or 7 -(5 - 2) means that 2 is to be first subtracted 
from 5, and then the result 3 is to be subtracted from^. 

— 

84, Proposition L If the same number be added to^ or 
subtracted from, both the minuend and the subtrahend the 
46 fkxenci^ remains unchangejd. * 

Thus, 7- 5—2 ; and 7+2-(5+2)«9-7-2 also ; 
and so also 7-3-(5-3)—4-2— 2. 

PMkpb n. Subtrahend +^Temamder ■•minuend.^ 

^rop. ni. Subtrahend wminoend remainder. 



i8 


THE ELEMENTS OF ARITHMETIC. 


For the minuend being made up of the subtrahend and the 
remainder, if the remainder is taken from it, there remains the 
subtrahend. 

Prop. IV, If the same number be added to and subtracted 
from any number, the latter remains unchanged. 

Prop. V. When an expression consists of several numbers 
some of which are to be added together and the others are to be 
subtracted from those first mention^, the value of the expression 
is equal to the difference between the sum of the former and that 
of the latter. t 

Thus 3+6-4-i + 5-7*diff. between 3+6+5 and 4+1 + 7 

14 and 12 

» 2 . 

85 . Thetfollowing Table, called the Subtraction Table, should 
be committed to memory by the beginner. 

Subtraction Table. 


I from 

2 from 

3 from 

4 from 

5 from 

6 from 

7 from 

8 from 

9from| 

I = 0 

2r: 

0 

3 = 

0 

4 = 

0 

5 = 

0 

6 s 

0 

7 = 

0 

8=^ 

0 

9>5 

0 

2... I 

3- 

I 

4... 

I 

5... 

I 

6... 

1 

7... 

I 

8... 

I 

9... 

1 

10... 

I 

3..* 2 

4... 

2 

5.., 

2 

6... 

2 

7... 

2 

8... 

2 

9... 

2 

10... 

2 

II... 

2 

4... 3 

5... 

3 

6... 

3 

7... 

3 

8... 

3 

9... 

3 

10... 

3 

II ... 

3 

12... 

3 

5«». 4 

6 ... 

4 

7... 

4 

8... 

4 

9... 

A 

10... 

4 

II ... 

4 

12. .1 

4 

13 •• 

4 

6 ... S 

7... 

5 

8... 

5 

9... 

5 

10... 

5 

IX ... 

5 

12... 

5 

13... 

5 

14... 

5 

7... 6| 

S... 

6 

9... 

6 

10... 

6 

II... 

6 

12... 

6 

13 • 

6 

14... 

6 

15... 

6 

8j.. 7 

9.., 

7! 

10... 

7 

11 ... 

7 

12... 

7 

13... 

7 

14... 

7 

15. . 

7 

16... 

7 

9... 8 

10. 

8 

II... 

8 

12... 

8 

13... 

8, 

14... 

8 

,15... 

8 

16... 

8 

17... 

8 

10... 9 

11 ... 

9 

12... 

9 ;i 3 ..- 

9 

14... 

9 15 •• 

9 

16... 

I 

17... 

9 

18... 

9 


86. Buie for Subtraotiou. Place the smaller number under 
the greater, sff that units may be under units, tens under tens, &c.> 
and draw a+ine below. 

Subtract each figure of the subtrahend, commencing with the 
units’ figure, from the corresponding figure of the minuend, and 
write the difference below it. When any digit in the subtrahend! 
^ is greater than the corresponding digit in the minueiML add 10 to 
the latter and then subtract the lower digit from the dum so 
obtained, and put down the difference below, takibg care to carry 
1 and add it to the next figure in the snlnrahend bmore subtracting 
it from the con%$|mndmg in the minuend. The entire nttin- 
ber thus obtained is the diTOrenoe required. 
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l£x. 1 . Subtract 938 from 6183. 

By the Rule we have 6183 

• • ^8 

5245 

• Reason for the Rule. To subtract one number from another is to 
subtract suc<iessively the number of units, the number of tens, &c., 
that the former contains, from 4he number of units, the number of 
tens, &c., respectively in the latter ; and this is done by subtracting 
the digits in the successive places in the subtrahend from the 
correspondihg digits of the minuAid, and placing the differences 
under those corresponding places. If any digit in the subtrahend 
is greater than the corresponding digit in the minuend, to make 
the subtraction of that digit possible, vfe add to the digit in the 
minuend 10 of its own denomination, i, r., i of the next higher 
denomination, and to keep the difference unchanged, we add i of 
this next higher denomination to the subtrahend, (Art. 34, Prop. I), 
i. e.y add i to the next digit in the subtrahend, before subtracting 
it from the digit above it. Thus in the Example above, 3 units 
being less than 8 units, we add 10 units, i. e.y i ten to 3 making it 
13, and taking 8 units from 13 units, we have 5 units left ; we 
therefore put 5 in the units* place of the difference required. And 
having added i ten to the minuend, to keep the difference un- 
changed, we must add i ten to the subtrahend ; accordingly we 
carry i and add it to the 3 tens, thus getting 4 tens, which taken 
from 8 tens, leave 4 tens ; we therefore^ut 4 in the tens* place. 
Again, i, i. e.y i hundred being less than 9 or 9 hundreds, we add 
10 hundreds or i thousand to it, thus getting ii hundreds, and 
taking 9 hundreds from this, we have 2 hundreds for the difference; 
so 2 is put in the hundreds’ place, /fhd having added i thousimd 
to the minuend, we must add it also to the subtrahend^ and taking 
this I thousand from 6 thousands, we have 5 thousands for the 
difference, and %o we put 5 in the thousands’ place. The whole 
difference, therefore, is 5 thousands + 2 hundreds +4 tens + 5 units^ 
i e.y 5245. 

Worked out at full length, the process will stand thes : — 
Diff.of 6 i 83 
and 938 

«diff. of 6000+100+80+3 
and 900 + 30+8 

»diff, of 6000 +(1000 +100)+ 80 +(io+3) 

and 1000+ 900 +(10+30) + 8 

— diff of 6000+ 1100+ 80 + 13 

and 1000+ 900 + 40 + 8 

5000+ 2op + 40 + 5 

5245 
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Ez. 2. Find by Continued Subtraction how often $ can be^ 
tak(^ from 17. 

17 

J 

12... ,rem. after 5 is taken once ; 


7 twice ; 

1 

2 thrice ; 


and 5 being greater than the las^ remainder 2, cannot be taken 
from it any more. 

Thus 5 can be taken 3 times from 17, and there remains the 
number 2 besides. < 

Ex. S. What number must be added to 12 to produce 19 ? 
Since by Art. 34, Propw II, 

the diff. between two numbers + the smaller « the greater 
the no. reqd.=the ^diff. between 19 and 12 

Ex. 4. What number must be subtracted from 2i to give 1$ ^ 
Since by Art. 34, Prop, III, 

the subtrahend*" the minuend*- the remainder, 
the no. reqd. = 21-15 
=6 


87 . Proof To test the correctness of the result obtained by 
Subtraction, add the subtrahend and the difference together ; and 
if the sum equals the minuend, the result may be presumed to be 
correct. 

The reason for this is clear from Art 34, Prop. M. 

Ex. Subtract 325 from 1203. 

Operation Proof 

12&3 325 

b7«I ^ 1203 

Bzamplea UX 

1 . Subtract the smaller number iroax the greater in the follow* ^ 
ing Examples 

(i) 18 t*) a? (3) 30 (4) 47 (S) 67 

12 lE M ^ ^ 





hMPLE StJBTRACnOir. 


sr 

<6) 

123 i 

[7) ”678 (8) 

lOt 

( 9 ) 1 


(i«) 100 

• 



91 

J 8 

99 

<n) 

202122 

(12) 484950 

(» 3 ) 

657687 

(14) 

19*837 


23240 

5 1 $20 


566778 


28416 

OS) 

918273 

(16) 900009 

07 ) 

80604020 

08 ) 

9876543*1 


827364 

9876^ 


9070503 

123456789 


. 

(19) 20004 

1000$ 

(20) 

• 

4000(^5 

30008007 




2 . (i) By how much is the number five thousand greater than 
five hundred ? • 

(2) By how much is the number five lacs greater than five 
thousand ? 

(3) By how much is the number six crores greater than 
three lacs ? 


8. What number must bib added 


to 

78 to make 

100 ; 

to 

890 

itxx> ; 

... 


... 

120 ; 

... 

725 

2009; 

... 

64 


128 ; 

... 

99995 

liitii ; 


120 

... 

240; 

... 

88888 

222222 ; 


400 

... 

529 ; 

• •• 

50005 

100000? 


4 . Find the difference between the sum and the diffe rence of a 
million and a billion, and of a crore and a lac. 


5, Find by continued Subtraction the number of times that 

(1) 90 is contained in 900. • (6) I234 9§7^- 

(2) 99 ... 999. (7) 576 a. 4000. 

(3) 123 ... 1234. (8) 677 500a 

(4) 556 # ... 2556. (9) 881 6400. 

(5) 2578 ... 8752. (10) 500 264a 


6. Find the last remainder in each of the above Examples. 

7 . (i) What number together with the sum of 14^ and 16 will 
be equal to the difference between 2 and 200 ? 

(2) What number together with the difference between 5 
and 15 will be equal to the sum of 6 and*i6 ? 


S. What numbt^r must be subtracted 
frofn 100 to give 


67 ; 
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SECTION IV. SIMPLE MULTIPLICATION. 

k * 

88. In Multiplication, one of the given numben^ namply, the 
multiplier musi always be an abstract number. For it indicates the 
number of times that the multiplicand is to be repeated t and there 
would be no meaning in saying that a number is repeated a con- 
crete number of times, such as five rupees times, or the like, as that 
would be absurd. 

The multiplicand may be abstract or concrete, and the pro- 
duct will be abstract or concrete accordingly. 

( 

39 . Defb. When the multiplicand is an abstract number, or 
a concrete number of one' denomination only, the Multiplication is 
called Simple Multiplication. 

When the product of two numbers is multiplied by a third num- 
ber, then the product so obtained, by a fourth, and so on, the 
process is called Continued Multiplioation, and the last pro- 
duct, the ContiQued Produot of all the numbers. 

40. Multiplication is a short method of adding any number re- 
peated as a summand any number of times. 

Thus 7x4 means 7 taken 4 times, i. e. 7 +7+ 7+7, and is 
equal to 28. 

41 . To multiply one abstract number by another is the same 
thing as to multiply thef latter by the former. 

Thus 3 X 4 is the same as 4 x 3. 

For 3x4 - 3+i+3+3 

« i+i+i 

+1+1+1 

+1+1+1 

+I+I+I 

/. r. ■*4 horizontal rows of 3 ones each, 

or c ■■3 vertical rows of 4 ones each, 

I. e. <■4 ones repeated 3 times 

-4x3. 

48. Dofa. When kn integer is the mduct of two or more 
other integers, it is -called a Oompoiite MtuabOE, and. those 
other integers are called its JPaotOT*. When an inU^r ao 
such factors, it is called a iP rimo ITtisaiJbor. 

Thus, 6,9, composite numbers being composed of the 

factors a and ^ 3 and 3, 2 a^ 5, respectively ; 

and 2, 5, 7 are prime numbers.^ 
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The continued product of any number repeated as a factor, is 
called a Power of that number, being called the First, Seooiid, 
Thirds Power, according as the £actor enters once, twice, 
thrice, The second and the third power of a number are 

respectively called the Square and the Cube of that number. 

The power of a number is denoted by that number having 
above it to its right a number indicating how often the former is 
repeated as a factor, and this l^t number is called the Index of 
the power. 

Thus, 

t 

2 is called the i st power of 2, and is denoted by 2^ or 2 ; 

2X2 or 4 2nd 2^ ; 

a X 2 X 2 or 8 3rd...... ...23 ; 

&c. &c. &c. 

48. When the multiplier is the product of a series of factors, 
the product of the multiplicand and the multiplier is obtained by 
multiplying the former by the first factor of the latter, then the 
product so obtained by the next factor, and so on to the last factor 
of the muUipber. 

Thus 7x6- 7 + 7 + 7 + 7 + 7 + 7 
-{7 + 7)+(7+7)+(7+7) 

-(7X2)+(7X2) + (7X2) 

(7 X 2)x 3, 2 and 3 being the factors of 6. 

44. Prop. I. A number x zero or zero x a number zero. 
For a number taken number of times, or nothing taken any 
number of times, will only give noikiHg as the product. • 

Prop H. A number is multiplied by 10, loo, &c,, by affixing 
one, two, &c., qphers to its right 

The reason is clear from Art. 25. 

Prop. III. The product of any number and the sum of any 
two others is equal to the sum of the products of tlft^ number and 
each of the others. • 

Thussx(3+4)-5X3+5X4. 

For 5^ (3+4) means s taken as of&n as there^e units in 
3 and 4 t^en tOj^ther, «. r., as often as there are units in 3 and^ 
adso Hi often as there are units in 4 ; 

A Jn(3+4M5+S+S)+(5+S+5+5) 

« S taken 3 times + 5 taken 4 times 

-5x3+5^+ 
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45 . The following Table called the Multifdicatkiii Table 
should be committed to memory. 


MuLtiPUCATioN Table. 

























MVhriHttAriaK. 


aS 



11 

12 

13 ! 14 

IS 

16 

17 

18 

19 

20 

11 

121 

132 

143 j 154 

165 

176 

187 1 198 

209 

220 

12 


144 

156 

168 

180 

192 

204 

216 

228 

240 

13 


169 

182 

.121 


321 1 334 

247 

260 

14 


1 196 

210 

' 

224 

238 

352 

266 

280 

>5 


i 

22S 

240 

255 

270 

28$ 

300 

i6 


r 


256 

»272 288 

304 

320 

i7 






289 306 

323 

340 

>.8| . 




1 

1 

1 

1 

334 

342 

360 


, ,i 



! ( 




361 

380 








400 


NoU . — The Multiplication Table given above is in the form iti 
which it is taught to boys in Bengal in their vernacular. 


46. ttold for ttultiplioatioxi. Write down the multiplier 
under the muiiplicand, so that units may be under unitj, tens under 
tens^ &c., and draw a line below. ^ 

Multiply eve»y figure of the multiplicand beginning with the 
units’ by the units’ figure of the multiplier ; place the units’ figure 
of the first product under the figure of the multiplier that is being 
used ; carry its tens’ figure, if aiiy, add it to the next* product, and 
place the units’ figure of that product thus increased 4n the next 
place to tie left ; and carrying the tens* figure, if any, add it to the 
next product, and proceed as before, down to the last prodet, and 
write 11^ product^ inCteasod as above, inTull. • 

"^epe£tt the same process with the tens,’ hundreds’, &c. figures ^ 
tekifigeattf the first digit in each case 

unfiet fheifignre M the itiuHiplier^ that is being used. 

Add the several lines d figures as in Addition, and the sum 
vill be Ite product required. 
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Ex. 1 . Multiply 5304 by 2039. 

By the Rule we have, 5304 

JP 39 

47736 

15912 

0000 

10608 

10S1485C 

Reason for the Rule, To mul^*ply one number by another is t<v 
multiply the number of units, the number of tens, &c., contained in 
the former, first^by the number of units, then by the number of 
tens, &c., in the latter, and then to add up these partial products ; 
and this is done By multiplying every figure of the former by each 
figure of the latter, and adding up the several products, regard 
being had to the local values of the figures. 

Thus in the example above, the required product will be ob> 
tained by taking 5304 first 9 times, then 30 times, and then 2000 
times, and adding up the partial products thus obtained. 

Now to obtain 9 times 5304, we take 9 times 4 units, thus get- 
ting 36 units, i, e.^ 3 tens and 6 units, and we put 6 in the 
units’ place ; we then take 9 times o tens 1. f., o tens, which with 
the 3 tens in hand give 3 tens, and we put 3 in the tens’ place ; 
we next take 9 times 3 bundles, thus getting 27 hundreds, f. e.y. 
2 thousands and 7 huiMreds, and we /, put 7 in the hundreds^ 
place ; we lastly take 9 times 5 thousands, or 45 thousands, which 
with the 2 thousands in hand, give 47 thousands, and we put 
7 and 4 in the thousands’^ and tens of thousands’ plates respec- 
tively. Thuo we have 9 times $304 47736. 

Next, to obtain 30 times $304, we take 3 times $304 or 1)912, 
which is obtained in the same way as 9 times ^304, apd (then 
multiply 15912 by lo, thus getting 159120 for the true partial 
product. (Art. 43.) The cipher at the end of this true partiaf 
product is omVtted for convenience’ sake, and the multiplication 
by 10 is indicated by removing the digits in the product Of 5304 
and 3 one step towards the leit. 

The next line consists seres, as it consists of the product of 
5304 and o hundreds. , ^ ^ 

Lastly, 10 obtain 2000 times 5304, we take a tiitm $304 or t06o8,. 
and then multiply 10608 by 1000, tuns geuing lofi&Sooofbr the true 
partial product. We opiit the 3 ciphers at the end for tho sake of 
convenience, and indftcate the multiplication by 1000 by removing 
ahe digits in the prodkurt of 5304 and 2 three places to the left. 
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Worked out at length, the process will stand thus 

5304 

^039 

47736 

159120 

ooooco 

I06080 0Q 

10^14856 

Or more fully thus : — 

Since 2039 -i 2 x 1000 -ho x 100 4-3 x 10 4-9^ 

/. 5ib4X2039-5304N9 + 58o4X3Xio4-5304>«oxioo 

4 - 5304 X 2 X 1000 

Now 5304x9-9x5000+9x300+9x04-9x4 

- 45000+* 2700+ 0+ 36 

- 47736 

Similarly 5304X3X io« 159120 
5304 xox 100— 000000 
5304 X2 X 1000— 10608000 
the required prod. — 10814856 

Xx. 2 . Find the continued product of 21, 22, and 23. 

21 

42 

42 

402 

23 

1386 

924 

10626 

47. Additional Buies. 

Bale I. When a cipher occurs in the midst of other fibres 
in the; multiplier, the line of zeros in the series of partial products 
may be omitted. ^ 

Buie IX. When the multiplicand or multiplier on both contain 
cijAers at the end on the fight, the product is obtained by first 
multiplying the numbers stripped of these ciphers, and then affixing 
to the right of the product thus obtainedfall the ciphess omitted. ^ 

Bz. Multiply 4300 by 2030 
By due Rule we have 43 

-523 

129 

86 

^ 8729; /. the full product «»9y29ooa 
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Jicason for the Ruk, By An 44, f*rop. II, 

4500*43 100, and 8030—205X 10 ; 

/. 4300X 2030=43 X 100 X203X io=43X203x loox 10 
=43X203X loob fc-8729X 1000 
*8729000. 

48. Multiplication by Vaofora. 

Buie. Whei^ the multiplier is composed of simple factors, 
multiply the multiplicand by the iifst factor, then the first product 
by the second factor, and so on. The last product will be the one 
required. 

The reason for this is clear from Art. 43. 

Bx. Multiply 204 by 72. 

Since 72=8x9, we have by the Rule 
204 

8 

1632 

s 

14688 •••••• the prod. leqd. 

49. Proof. The correctness of the result in Multiplication 
may be tested by the following method, called “Casting out the 
Nines’*:— 

From the sum of the digits of the multiplicand subtract 9 as 
often as it can be subtracted, and set down the last remainder. 
Do the same ^hing with the multiplier and the product, and set 
down the corresponding remainders. Then if the last remainder 
left after successively subtracting 9 from the product of the re- 
mainders corresponding to the multiplier and the multiplicand, be 
the same as the remainder corresponding to the product, the 
operation has, very probably, been correctly performed 

Thus, refearing to Ex. 1 in Art. 46, 
we have the sum of the digits of the ftiultipltcand*i2, 

^•«..;*«..multiplier«*i4, 

* ..••it -....—.«.^.....t....*i-...w..prod0ct*3i 

and 12-9=3, the last rem. corresponding to the muhiplicand, 

• 14-9*5, ...multiplier^ 

and 33 - 9 “ 24 » 

24 - 9 -I 5 > 

iS-9-6,...» — 

Now 3X 5*15, 


product 
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• • 

Hence we may say that the operation has been correctly . per- 
formed. • 

Th% comparison of the remainders is usually exhibited thus 



The reason for this will be ^und in Art. 6o. 

Xxam:^eB IV. 

1. Multiply — 

(1) 1 23 by 4, 5, 6, 8, and 9. 

(2) 456 by 7, 8, 9, 10, and 1 1. 

(3) 789 by 3, 6, 9, 12, and 15. 

(4) 123466789 by 5, 10, 15, 20, and 25. 

(5) 987 <iS 432 i by 8, is, 16, 20, and 24. 

(6) 123789 by 456, 654, and 465. 

(7) 123456 by 789, 987, and 798. 

(8) 1002003 by 405, 504, and 450. 

(9) 4050607 by 809, 908, and 890. 

( 10} 80901001 by 1020^ 3040, and 5 o 6 < 7 . 

(11) 1200240048 by 12036 and 63021. 

(12) 987654321 by 123456789 an^ 13 S 79 - 

(13) 12340000 by 8900, 6700, and 4500. 

(u) 5678000 by 91011000 and iai3oa 
(15) 89 Ioi 7 oo by 50600 and 60500. 

SL Find by multiplication by factors the values of 
(i) 123456x16. (2) 567890x32, 

(3) 567590x64. fa) 987650x128. 

(5) 69121518x81. (6) i 3 S 7 ftx* 4 o- 

8.’ 'Find the continued product of 
<l) The first nine integers. 

2, 4, 6, 8, to, and 12. 

( 3 ) 3. 6, 9. and IS. 

1,7. *3. and 19. 
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^ Find the values of the following : — 

(1) i® + 2a+-3*4-4® + 5®+6* + 7* + 82+9*. 

(2) i3+2*+3«+4* + 5*+6*4-7*+88+9*. 

( 3 ) 25^x153. 

6 . Multiply one crore by one lac, and fifteen crores by sixteen 
lacs. ^ 

6. Multiply the sum of i lac and 1 crore by their difference, 
and also by twice that difference. 

7. Multiply the difference between a lac and a thousand by 
t4iat between a million and a crore. 


SECTION V. SIMPLE DIVISION. 

60. In Art. 14, the quotient has been defined to mean the 
number of times that the divisor is contained in the dividend. It 
may also mean the magnitude of each part of the dividend when 
it is divided into the number of parts indicated by the divisor; and 
this, in fact, is its meaning, according to the sense in which Divi- 
sion is ordinarily understood. Thus, when in common parlance we 
say, “Divide 8 by 2” the result we want is the magnitude of eacJt 
part of 8 when it is divided into 2 equal parts, and not the number 
of times that 8 contains 2. The numerical value of the quotient, 
however, is the same, Miichever meaning is attached to it. 

To shew this, let us take as an example 13-6-4. 

Then, by our Definition^ in Art. 14, 13-6-4 is 3 with i over, 
i, e\ 13 contains 4, 3 times, and there is i over ; or in other words, 
13 is 3 times 4, together with i. 

But 3 times 4 is the same as 4 times 3 (Art. 41)4 

Therefore, 13 is 4 times 3 together with i ; or in other words, 
13 contains 3, 4 times, and there is 1 over ; 1. 13 divided into 4 

equal parts giVes 3 as the magnitude of each part, and there is 1 
remaining undivided. ^ 

Sometimes the quotient can have either meaning^ and sametimes 
only one of {he two, as will be seen in the next Article. 

51. Prop. I. If the dividend be an abstract number, , the 
divisor must also be an abstract number ; and the quotient will be 
an abstract number, indicating either the number of times that the 
dividend contakia the divisor, or the magnitude of each part (^the 
dividend, when it is divided into the number of parts denoted by 
the divisor. 
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Prop. n. If the dividend be a concrete number, the divisor 
may be either abstract or concrete ; and in the former case,*the 
-quotient will be a concrete number, indicating the magnitude of 
'each part of the dividend when it is divided into the number of 
parts denoted by the divisor ; and in the latter, it will be an ab- 
stract number denoting the number of times that the dividend con- 
tains the divisor. 

The reason for this will be c]^ar from the following considera- 
tions 

Take as ,an example, the num^r ten divided by the number 
.two* 

In 10-^2, the quotient 5 can have either meaning : it may mean, 
either the number of times that 10 contaihs 2, or the magnitude 
each part of 10 when it is divided into 2 equal parts. 

In iot-2 rupees^ the operation would be unmeaning and absurd 
in cither sense, as we cannot say that 2 rupees are contained in the 
abstract number 10 any number of times, nor can we divide the 
abstract number 10 into 2 rupees parts. 

In 10 rupees -^ 2 ^ the quotient 5 can only mean 5 rupees^ u e.^ the 
magnitude of each part of the sum of 10 rupees^ when it is djvided 
into 2 equal parts. It cannot have the other meaning, for we can- 
not say that to rupees contain the abstract number 2 any number 
of times. 

In 10 rupees ’T’ 2 rupees^ the quotient 5 can only mean the abs- 
tract number 5, i. e.y the number of times that the sum of 2 rupees 
is contained in the amount to rupees. It cannot have the other 
meaning, for there can be no meaning jn saying that 10 rupees are 
to be divided into 2 rupees parts. 


52. Defil. fThe Division of abstract integers or-^ concrete 
integers of one denomination only is called Simple Divieion. 

In the Division of integers, where the divisor is ipt contained 
In the dividend an integral number of times exactly,i^he number 
which remains after the former is taken from the latter the greatest 
possible number of times, is called the Remaiader. 

Thus in 17-1-5, since 17 contains 5, 3 ifmcs and no^more, with 
2 over, the result of the operation is the quotient 3 with the remain- ^ 
4 ^ 2 . 


Division is a short method of subtracting ont number 
Irmn another, to find how often the fmrmer is contained 
>n the latter. 



3 « 


THE ELEME^TTS OF ARITHMETIC. 


Thus, to divide 17 by $ is to repeat the followings operation of 
Subtraction,— (1) 17 -5-12 j (2) 12-5-7 ; (3) 7-5 »p 2 ; whence 
we see that 17 contains 5, 3 times with 2 over. , 

64. Prop. L Dividend — divisor x quotient + remainder. 

Prop. IL The product divided by the multiplicand or the 
multiplier a the multiplier or the mi^tiplicand. 

These evidently follow from the Definitions. 

Prop. III. A number is divided by 10, 100, &c., by striking 
off one, two, &c. figures from its right, the figures struck off 
constituting the remainder in each case. 

Thus take any number 1357. 

Then 1357 -1350+ 7 **i 35 >< *o+ 7 » 

and also —1300+ 57— 13X ioo+ 57 » 

••«•••*.# &C. ••• &C. 

Hence 1357 -r 10 gives the quotient 135 with the remainder 7, 

I 3 S 7 -^ 100 13 57 , 

&c. &c. &c. 

Prop. IV. The I'esult of the division of the sum of any two 
numbers by a third is equal to the sum of the results of the 
division of those two nvmbers by the third number. 

Thus taking any three numbers 8, 1 1 and 3, 

» For^t+jU 

or V gives the quotient 6, with i remaining to be divided by 3. 

N OW g ..2 2...... pt . M ........... 

and ^ 3 ,2 ; 

S + Y -** .2+3.........2 + 2 

r. a... ...4*. ********. ****«*?*******f*.t***.*.***.* t 

but $ ............t.........!.......,.......... 

i+v.*^ r+* — I 

/. e.y the same result as 


56 . Bulo ibr DiYiaioiL Place the dividend Rud 
^ thus : — • 

Divisor ) Dividend ( 
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‘ Mailc off from the dividend on its left the least number of 
figures making a number not less than the divisor; ascertain 
by trial the number of times that the divisor is contained in 
it, by inquiring how often the figure in the highest place of the 
divisor is contained in the first figure, or, if that is too small, in the 
number composed of the first two figures, on the left of the par- 
tial dividend ; place this number on the right of the dividend, as the 
first or the highest figure of the quotient ; and subtract the product 
of this number multiplied by yie divisor from the portion of the 
dividend marked off. 

To the right of the remainder th^ obtained, annex the next figure 
of the dividend, and if the number thus formed be not less than the 
divisor, repeat with it the same process that was performed with 
the part of the dividend first marked off,j[)utting the number now 
obtained for the quotient, as the next figure of the quotient required. 
If the above mentioned number be less than the divisor, annex 
a cipher to the quotient, bring down the next figure of the divi- 
dend, and so on, until the number becomes noteless than the divisor. 

Repeat this process until there is no more figure of the dividend 
to be annexed to the remainder. The last remainder, if any, will ; 
be the remainder after Division. 

Bz. Divide 969708 by 482. 

By the Rule wejhave 482)969708(2011 

964 

570 

482 

888 

406 

Reason for th^ Rule . — To divide one number by another is to 
ascertain how many units of times not exceeding 9, how many tens of 
times not exceeding 9, how many hundreds of times not exceeding 
* 9, &c., the divisor is contained in the dividend; or in other words, 
to ascertain successively the digits in the units’, tens’, hun^eds’, &c. 
places of the quotient beginning with the highest. 

Thus in the Example above, the portion of the dividend first 
off, g 6 g is really 969 thousands.^ and it corffcains 482, 

2 ikousands of times, with 5 thousands over ; accordtxigly we put 2 as 
the first figure or the figure in the thousand^ place olthe quotient. 

Annexing now the next or the hundred^ figure, 7, of the 
dividend^ to the difference between 969090 and 2000 tiq^es 482, 1. 
i to ijoQO, we get 5700 or 57 hundreds^ which contain 482 no hundreds * 

1 of times ; we therefore put o as the hundred^ figure of the quotient. 
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Bringing down the next or the figure o, of tht dividend, 
wcfget 5700 or S70 tmsy which contain 44 e, i Un of times with 
88 /ens over ; we accordingly put 4 as the tcns^ figure Of the 
quotient. 

Lastly, annexing[ to the 88 tens or 880, the units* figure 8 of the 
dividend, we obtain 888 units, which contain 482, I unit of time 
with 466 over ; and we accordingly put 1 in the uniti^ place of the 
quotient. ^ 

Thus the complete quotient is 2011, and the final remainder, 
406. 

Worked out at length, the process will stand thus 

482 ) 969000 + 700+0+8 (2000+0+ 10+ 1 
964000 « 

5000 + 700 « 5700 
4820 

88 o+8»888 

482 

406 

60. Short Division. The mode pf operation in Art. 55 is 
called Long Division. When the divisor is a small number 
not exceeding 20, the operation may be shortened into what is 
called Short Division, by the following Rule 

; Bulo. Place the Givisofand the dividend thus:— 

Divisor ) Dividend. ^ 

PJace the several figures ofithe quotient under the line drawn be- 
low the dinddend, performing the several subtractions mentioned 
in the Rule in Art. 55 mentally, 

Sx. Divide 205963 by 11. 

By the Rule we have n ) ^05963 

18723^10 rcm. 

57. Division by TMtOTs. 

BiilO.*When the divisor is composed of faetdrs whfch are 
small numbers, divide the dividimd by the first lactpr, tbeh tbe 
first quotient by the second factor, then the secoihd qeottent the 
third factor, and so on, to the Uuit factor. The last quotient wfli be 
the one required f aed the remaia<ibr will chimed. by na^- 

•tiplyng each* remainder the divisors preceding its owi^ and 
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Xjc. Divide 123248 by 72. 

Since 72*»6x 12—6x4x3, we have by the Rule 


72 


123248 
_4Io82 — 2 
1 0270 — 2 

“1711—4 


The quotient is 1711 and the ii^mainder is 4 X4X 3+2 x 3+2-56. 
The reason for the Rule may be shewn thus : — 

123248 — 3x41082 + 2 (Art. 54, Prop. L) 

»3X(4X 10270 + 2) + 2 

— 3X4X 10270 + 3x2+2 (Art. 44, Prop. III.) 
-3X4x(6x i7ii + 4)+3X2 + 2« 

-3X4X6X 1711+3x4x4 + 3x2 + 2 

— 72X 1711 + 3x4x4 + 3x2 + 2. 


68 . Additional Buies. 

Buie I. To divide a number by 10, 100, &c., cut off i, 2, &c. 
fii»ures from the right of the dividend, and the resulting number 
will be the quotient, and the number composed of the figures 
struck Off the remainder. 

The reason for this is given in Art. 54, Prop. Ill, 

Buie II. When the divisor ends in ciphers on its right, cut 
off these and an equal number of figures rfrom the right of the 
dividend, and perform the division with these stripped on numbers. 
The quotient obtained will be the quotient required, and the true 
remainder will be obtained by annexi^ to the right of the re- 
mainder after division the figures of the divir^end strucl<^off. • 

Bz. Divide 126987 by 2300. 

By the Rule have 23,00) 1269,87 (55 

1*5 

119 

487 

The reason for the Rule may be shewn thus 
126987-126900+87, 

•*‘100 >(1269+87 ; 
and 1269*23x5.5+4; 

/. 126987* ioox(23x 55 + 41+87 

*100^23^55+100x4+87 
*- 2300x55+400+ 87 
*2300x55+487. 
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59. Proof. The correctness of the result in Division may 

bc^'tested thus : — ^ 

Multiply the divisor by the quotient,^nd add the remainder to 
the product. If the sum equals the dividend, the operation has 
been correctly performed. 

The reason for this is clear from Art. 54, Prop. I. 

The several partial products for this multiplication are already 
to be found in the operation of division, being the several sub- 
trahends from below upward, in that operation. 

Sz. Taking the Example ih Art. 55, we have, 

482 divisor, 

^ii quotient. 

482 

482 

9640 

969302 

406 remainder. 

969708 dividend. 

60. We may here give the reason for the Rule of “ Casting 
out the Nines,” given in Art. 49, as a mode of testing the accuracy 
of results in Multiplication. It depends upon the following Pro- 
position 

Anj' number divided by g leaves the same remainder ns the sum 
of its digits so divided leaves. 

To prove this, take any number 28075. 

Then, c 

2 807 5 « 20000 + 8000 + 70 4- 5 

■■2x10000-1-8x1000 + 7x10+5 
-2x(9999 + i) + 8x(999+i)+7X(9+i) + 5 
» 2 K<j|x 1111 + 2 + 8X9X 111 + 8+7X9X 1+7 + 5 
«9x(2Xiiu +8x iii+7Xi)+2 + 8 + 7 + 5 ; 
/,28o75+9-9X(2x iiu +8x hi + 7 x i)+9 

^ +(2 + 8 + 7 + 5)+9 (Art 54> Prop. IV.) 

=2x1111 +8 X II I +7 XI +(2+8 + 7 + 5)+9 ; 
and /. the remainder left after dividing 289/5 9 same as^ 

the remainder left after divi<^ing 2+8 + 7 + sby9. 

Now, revirting to the Example in Art. 49, we have, 
the multiplicand 5304 9 x 589+3, 
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where j-arem. left after dividing 5304 or 5 + 3 + 4 by ^ ; 
and the multiplier 2039«4||fec226 + 5, 

where 5*rem. left a^r dividing 2039 or 2 + 3+9 by 9 ; 
/, the product «(9 X 589 + 3) X (9x226 + 5) 

= 9 X 226 x( 9 x 589 + 3 ) + 5 >«( 9 X 589 + 3) 

*9X226x(9X589 + 3)+9X589X5 + 3XS ; 

^ , 9 X 226 X (9^(589 + 3) 

the product +9 “ * ^ 

. 226 X (9 X 589 + 3)+ 589 X 5 + 

7 . r., if the product obtained is correct, rthe remainder left after 
flividing the product by 9, which is the same as the remainder 
left after dividing the sum of the digits in the product by 9, equals 
the remainder left after dividing 3X 5 by 9. 

If there is any error of 9, or if the digits in the product have 
their positions changed, this test will not enable us to detect the 
error in that case. 


Examples V. 

1 . Divide — 

(1) 1234 by 2, 3, 4, and 5. 

(2) 3456 by 3, 4, 5, and 6. 

(3) 5678 by 5, 6, 7, and 8. 

(4) 78910 by 7, 8, 9, and 10. 

(5) 123456789 by 5, lo, 15, 20, and 25. 

(6) 9876543* I by 8, 12, 16, 20, and 24. 

(7) 123789 by 456, 654, and 465. 

(8) 123456 by 789, 987, and 798. 

(9) 1002003 by 405, 504, and 450. 

(10) 4050607 by 809, 908, and 890. 

(11) 80901001 by 1020, 3040, and 506^. 

(12) 1200240048 by 12036 and 6302 k 

<13) 987654321012345 by 123456 and 123456789. 

(14) 12340000 by 8900^ 6700, and 4500. 

(15) looooooooQooo by lilt, iiiio, and iiifoo. * 
<i6) Jill I II nil I by nil; fiiio, 9999, and 99990, 
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2. Divide by the method of Short Division, by factors if 
necessary — 

(0 3456 by 2, 3, 4, 5, and 6. 

(2) 13579 by 4, 8, 12, and 16. 

(3) 1000000 by 2, 3, 4, 5, 6, and 7. 

(4) 1 11 1 II in by 8, 9, 10, u, and 12. 

(5) 2222222 by 13, 14, 15, 16, i7, and 18 

(6) 33333333 by 19, 20, 21, 22, and 24. 

(7) 87654321910 by 32, 33, 34, and 35. 

(8) 24681012 by 42, 44, 48, 49, and 51. 

3 . Divide one crore and one by one lac and one, and then the 
product of the quotient and the divisor by one thousand and one. 

4. Divide the sum of a crore and a million by their difference. 

6. Divide the product and the sum of a million and a lac by 
the difference between a million and a lac and the quotient of a 
million divided by a lac respectively. 

SECTION VT. MEASURES AND MULTIPLES. 

61. Defs. A Measure or an Aliquot Part of an integer 
is an integer that is contained in the former an integral number 
of times exactly. 

Hence unity is evidently a measure of every integer. 

A Common Measure of two or^nore integers is an integer that 
is contained in each of them an integral number of times exactly. 

The Greatest Common Measure of two or more integers is 
the greatest integer that is contained in each of them an integral 
number of times exactly. The initials G, C. M. ^re often used for 
the words greatest common measure, 

62. Defs. A number exactly divisible by 2 is called an 
Bven nutq^er. 

A number not exactly divisible by 2 is called an number. 

Integers which have no common measure ei^cept unity are said 
to be Pnma to each other. 

A number is said to be resolved into its Xlementary 
Factors when it is resolved into factors which are prime numbers. 

68. A Multiple of an ihte^er is an integer that 

contains the former an integral number of times exactly. 

Hence every integer is ^ multiple of unity. 
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A Common MulUp^e of two or more integers is an integei 
that contains each of the fmmer an integral numbe^of times exactly. 

Thcf ](»ea8t Commo^niultiple of two or more integers is the 
least integer that contains each of the former an integral mimbei 
of times exactly. The initials L. C. M. are often used for the 
words ieasi common multiple. 

64. Prop I. A measure of a number is also a measure of 
any multiple of that number. 

For, the measure is contained an integral number of times 
exactly in the number, and this ^again is contained an integral 
number of times in its multiple ; hence the measure must be con- 
tained in the multiple an integral number of times exactly. 

Prop. II. Ever>’ common measure of two numbers will mea- 
sure their sum and their difference, and also any multiple of either. 

Thus, 4 being a common measure of 20 and 28, (for 20«4>c 5, 
and 28*4x7), 

28 -1-20 *7 times 4+5 times 4*«f74‘5) times 4 
*12 times 4, 

and /. 4 measures 284*20. 

So, 28-20=7 times 4-5 times 4* (7 -5) times 4 
—2 times 4, 

and 4 measures 28 - 20. . 

And 4 measure 28 + 20 and 28 - 20, 

/. by Prop. 1 , it will measure any multiple of either. 

% 

66. Buie for finding the Greatest Commovi Measure 
cdf Two Kumbers. Divide the ^ater numjjcr by the less, then 
divide the divisor by the remainder, if any, and so on, repeating 
this process till there is no remainder. The last divisor will be 
the greatest common measure required. 

Bx. Find the G. C. M, of 98 and 7c. 

By the Rule we have 70)98(1 

Z? 

28) 70 (2 

14 > 

28 

/. 14 is the G, C. M. required. 

Reason for He RuU* 
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(j) The number 14 is a common measure of 9S and 70. 

For 14 measures 28, 

14 measures 2x28, and/. 2x28 + 14 or 70 (Art. 64X 
and 14 measures 70+28 or 98. 

Hence 14 is a common measure of 98 and 70. 

(2) It is also their greatest common measure. 

For every number that measures 70 and 98, 
measures 98 - 70 or i8 (Art. 64), 
and /, measures 2 x 28 and /. 70 - 2 x 28 or 14. 

Now */ no number gueater than 14 can measure 14, 

70 and 98 can have no common measure greater than 14 ; 
and as 14 is itself a common measure of 70 and 98, 

/, it is their G. C. M. 

The Reason for the Rule for finding the G. C. M. of two num- 
bers may be further explained by the following illustration. 

Suppose that we want to find the G, C. M. of the numbers 
21 and 15. 

Let A 7 i and Cl) be two straight lines which are respectively 
21 inches and 15 inches in length. Then these may be taken to re- 
present the numbers 2 F and 15 ; and the number representing the 
number of inches contained in the longest line that measures both 
AB and CD will evidently be the G. C. M. of 21 and 15. 

Jo find this longest line \Ve naturally proceed as follows. 

<r 

i i i i 1 i i I i i i i i i i i i i 

f - f -|— p- , j ] , p i I p 

p \ ‘i T"" I I ji 

We meas&ire the longer line AB by the shorter CD^ and find 
that it contaiit^' CD once with a remainder EB. 

We next measure CD by EB and /find that iti contains EB 
twice with a remainder FD^ 

We next i|^easure EB by FD and find that it contains FD 
twice exactly without a remainder, and we conclude that FD is 
the longest line that can measure both AB and CD, 
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For, FD measures EB and therefore CF or 2EB and there^pre 
CF^FD or CD ; and as FD measures CD and also EB it must 
measurd CD^EB or AE-¥EB or AB. 

Thus FD measures AB and CD. 

Again every line that measures AB and CD must evidently 
measure AB - CD qtEB^ and therefore CD-zEB or CD—CF or 
FD. But no line greater than FD can measure FD. 

Therefore FD which is 3 inches in length is/the greatest line 
that can measure AB and CD. 

Thus 3 is the G. C. M. of 21 an& 15. 

Here we have proceeded by successively dividing the lonj^er 
line by the shorter and then each divisor by the corresponding 
remainder until there is no remainder. And this is exactly what 
the Rule directs us to do. 

60 . Prop. I. Every common measure of two numbers, mea- 
sures their greatest common measure. 

This is clear form the latter part of Art. 65. 

Prop. II. Every measure of the greatest common measure 
of two numbers measures each of those numbers. 

67. Buie for finding the QreateisC Common Measure 
of Three or More lumbers. Find the greateitt common mea- 
sure of the first two numbers ; then the greatest common measure 
of the greatest common measure so foynd and the third number ; 
and so on. The last greatest common measure thus obtained ^'ill 
be the one required. 

The Reason for the Rule is clear. 

Call the G. C. M. of the first two duiubers the first G. C. M. 

Then by Art. 66, every common measure of the first G. C. M. 
and the 3rd number is a common measure of the three numbers, 

the greatest common measure of the first G. C. M. and the 
3rd number is a common measure of the tlyee numbers. 

Again, every common measure of the three numbers, being 
a common measure of the ist and the 2nd, measures the G. C. M. 
of the 1st and the and, and is therefore ^ common measure of the 
first G. C. M. and the 3rd number. 

every common measure of the three numbers lis a measure 
of the greatest common measure of the first G. C. M. and the 3rd 
number. 
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Now, •/ a number cftti have no measure greater than itself, 
/, *no common measure of the three numbers can be greater than 
the greatest common measure of the first G. C. M. and*the 3rd 
number. 


And as the greatest common measure of the first G, C. M. and 
the 3rd number is itself a common measure of the three numbers, 

it IS their G. C. M. 

The same reasoning will hold g 5 od in the case of four or more 
numbers. 

Ex. Find the G. C. M. of 32, 40, and 60. 

By the Rule we have 

32) 40 (i * 8) 60 (7 

32 56 

8) 32 (4 4) 8 (2 

31 ? 

/. 4 is the G C. M. required. 


08 . When any two numbers are divided by their greatest 
common measure, the quotients are prime to each other. 

For, if these quotients have a common factor, the numbers 
themselves will have that common factor over and above their 
greatest common measure, which is contrary to the supposition 
of its being their# greatest common measure and is /, absurd. 


69. Buie for finding the Least Common Multiple of 
T^o Numbers. Divide the product of the numbers by their 
greatest common measure, and the quotient will be the least 
common multiple required. 


Find the L, C. M. of 90 and 54 
By the Rple we have 

* 54 ) 90 (i 54 

S 4 

36) 54 (i 18 ) 4860 (270 

* 36 3^ 

18) 36 (2 126 

126 


270 is the L. C. M. required. * 

Reman for ihe Rufe, The least commem multiple of any two 
given numWrs being the least number that is divisible by eadh of 
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them exactly^ will contain as factors all the elementary factors of 
each of the given numbers once^ and only once^ and no more facftvs* 
besidesr 

Now the product of any two given numbers being the continued 
product of all their factors, contains as factors all tl^ir elementary 
factors, every elementary factor common to these numbers being 
twice repeated, all cdl other elementary factors occurring only once. 
Hence if we divide the producl;»of the numbers by the product of 
all these common elementary factors, i. by the greatest common 
measure of the given numbers, we shall get their least common 
multiple. ^ • 

Thus in the Example above, 

90-5x3x3x2, S 4 - 9 X 3 X 3 >C 2 ; 

.•.90x54 — 5x3x3x2x3x3x3x2 where 13x3x2 or 18 occurs 
twice. 

Now the L. C. M. of 90 and 54 must cotain the factors 5 and 
3 and 3x3x2 or 18 and nothing more besides, the L. C. M. 
required - 90x544*18-270. 

7 o. Prop. Every common multiple of two numbers is a 
multiple of their least common multiple. 

For, ever>' common multiple of two numbers must contain as 
factors all the elementary factors of each of those numbers at least 
once^ i, ^., must contain as factors all the factors of their L. C. M. 
at least once, and it may contain any other factors besides ; 

and */ a number is divisible by ^e continued product of any 
number of its factors, ^ » 

every common multiple of two numbers. is a multiple of their 
L. CM.. 


71 . BtUe for finding the Least Common Multiple of 
Three or More Kumhers. Find the least common multiple of 
the first two numbers ; then the least common multiple 1>f the least 
common multiple so found and the 3rd number ; and so on. The 
last least common multiple thus obtained jvill be the one required. 

The Reason For the Rule is clear. 

Call the L. C. of the $rst tWQ numbers ^he first L. C. M. 

Then every common multiple of the first L. Of- and the 
3rd number is a common multiple of the thfee numbers, 
/. the least common multiple the first L, C. M. and the 3rd 
Slumber isla common multiple the three numbers. 
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♦Again, '/ every common multiple of the three numbers, being a 
common multiple of the ist and the 2nd, is a multiple of the I 
M. of the 1st and the 2nd, and is therefore a common multipk^'^of 
the hrst L. C. M. and the 3rd number, 

/. every common multiple of the three numbers is a multiple of the 
least common multiple of the first L. C. M. and the 3rd number. 

Now V a number can have no multiple smaller than itself, 
no common multiple of the three numbers can be less than the 
least common multiple of the first L» C. M. and the 3rd number. 

And as the least common multiple of the first L. C. M. and the 
3rd number is itself a i common multiple of the three numbers, 
/. it is their L. C. M. 

The same reasoning u^ll hold good in the case of four or more 
numbers. 


Ex. Find the L. C. M. 

of 32, 48, and 80 

Jiy ihe Rule 

we have 


32) 48(1 

48 


33 

32 


16) 32 (2 

96 


3 ? 

144 



16) 1536 



96 

/. 96 is the L. C. M. of 32 and 48. 

80) 96 ( 1 

. 96 

80 



16) 80 (5 

16) 76to 


So 

480, 

480 is the L. C. M. reqd. 


72 . Additional Rule. When the L. C. M. of several 
numbers is to be found, write down the numbers separated by 
commas in a line from left to right, leaving out such of tnem as are 
measures of any of the others. 

Find by inspection the least integer greater than unity that 
measures aify two or more of those remaining numbers ; set it down 
on the left of the scries, as a divisor ; and put down in a line below 
each number the quotient after dividing it by the divisor, or the 
number itseff when it is not exactly divisible by the divisor, thus 
obtaining a second series of numbers. 

Treat this series exactly in the same way as the first ; and pio- 
ceed on, until a series ,is obtained in which the numbers are all 
prime to each other. 

The continued product of all the divisors and all the numbers 
:in the last series will be the L. C.^. required. 
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Ex.* Find the L. (?. M. of 9, 12, 15, 16, 20, 24, and 95. 

By the Rule we have (leaving out 12 which measures 24), , 

9. IS. >6, 20 , Z4 » 95 

2 9i *5. 8. » o> «2>_?S 

2 9, 4, I, 6, 95 

3 ' 9 . > 5 . 2. 5 , 3 , _ 9 S 

5 I 3 ,, 5. 95 

3. «. *2, I, 1, 19 

the L. C M. reqd.jix 2 X2X3X5X3XIX2XIXIXI9« 136S0. 

Reason for the Rule. The L. C. M. of the given numbers must 
contain as factors all the elementary factors of each of the given 
numbers once and only onecy and no more factors besides. Hence 
we can leave out of consideration such of \hc given numbers as are 
the measures of any of the others, for all the factors of these omit- 
ted numbers are contained in those that they measure. Now the 
continued product of the numbers that are retained, will contain as 
factors all their elementary factors, those that are not common to 
any two numbers occurring only once, and those that are common to 
two or more numbers being r^eated as often as there are numbers 
which have those common factors. To prevent this repetition of 
common factors, we divide those numbers, that have any common 
factors by such factors ; and the continued product of these divisors 
or common factors each taken only once, and the ultimate quotients 
which are prime to each other, must be the L. C. M. required. 

Thus in the Example above, 12 being a ifleasure of 24 is left out. 

The other numbers resolved into elementary factors stand 
thus : — 

9-3x3, 15=3x5, * 16-2x252x2, • 

2o«2X2X5, 24-2x2x2x3, 95^5 >^^9- 

Hence the required L. C. M. must contain as factors the two 
factors 3 and 3 of 9 ; the factor 5 only of 1 5, the other factor 3 
having already been taken ; the four factors 2, 2, 2, and 2 of 16 ; 
no fhetor of 20, the factors 2, 2, and 5 having already Jx^en taken ; 
no factor of 24 for a similar reason ; and the factor i9ionly of 95, 
the other factor 5 having already been taken ; and it must contain 
no other factors ; i. e.y 

the L. C. M. reqd.-3X3X5X2X2X2X2Xi9»i36®o. 

The object of the successive divisions by the common factors^ 
2, 3, 5, is evidently to prevent the recurrence of those factors. 

73. In the application of the rule in Art 72, ^he following 
Propositions will be of use. 
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Prop. I. A number is divisible by 2 if ^its units* figure* is o or 
is divisible by 2. 

For, taking any number 370, we have 370* 10 x 37« 2»x 5 x 37 
which is evidently divisible by 2. 

Again, taking any number 2589, we have 
2589»258 o+ 9** 10x258 + 9, 

whereof the first part 10x258 containing 10 as a factor is evidently 
divisible by 2 ; ® 

so that the whole number is divisible by 2 if its second part, 
viz,y the digit in its units* place, is divisible by 2. 

Prop. n. A number is divisible by 3 or 9 if the sum of its 
digits is divisible by 3 or 9. 

For, taking any number 2867, we have 
2867“ 2 X 1000 + 8 X 100 + 6 X 10 + 7 

= 2 x( 999 +i) + 8 x( 99 + i)+ 6 x( 9 +i) + 7 
«2X999 + 8 x 99 + 6x9 + (2 + 8 + 6 + 7) 

•-2X9X iii + 8x9Xii+6x9x i+(2+8+6+7) 

»9X(2X iii + 8x 11+6X i) + (2 + 8 + 6 + 7), 

whereof the first part containing 9 as a factor is evidently divisible 
by 3 or 9 ; 

so that the whole number is divisible by 3 or 9 if its second part 
inz.y 2 + 8 + 6 + 7, /. tl?e sum of its digits, is divisible by 3 or 9. 

Prop. Ill A number is divisible by 4 if its last two figures 
on the right are zeros or compose a number that is divisible by 4. 

«P'or, taking any number 2890a, we have 289oo«»xoo x 289 
■B4X 25 X 289 which is evidently divisible by 4. 

Again, taking any number 78564, we have 

78564 * 78500 + 64 ■■ 100 X 765 + 64, 
whereof the first part is evidently divisible by 4 ; 

so that (the whole number is divisible by 4 if its second part, 
i, e.y the number composed of the digits in its tens* and units* 
places, is divisible by 4. 

Prop. IV. A number is divisible by 5 if its units* figure is 
o or 5. 

For, taking any number 3760, we have 376a-* 10x576-2 k 5X 376 
which is evidently divisible by 5. 

Again, taking any numbet 4695, we have 4695^4690+5, 
whereof the first part is evidently divisible by 5 ; 
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SO tfiat the whole number is divisible by 5 if its second patt| 
its units’ 6gure, is divisible by 5, 1. is 5 <that being the Oiily 
digit that is so dit^isible). 

Prop. V. A number is divisible by 6 if it is divisible by t 
and also by 3. 

For 6 •2 X 3, and 2 and 3 are prime to each other. 

Prop^ VI. A number is divisible by 8 if its last three figures 
on the right are zeros or compost a number that is divisible by 8. 

For, taking any number 687000, we have 687000^1000x687 
«8 X 125 X 687 which is evidently divisible by 8. 

Again, taking any number 987682, we have 
987682 - 987000 + 682, • 

whereof the first part 987000 is divisible by 8, from what has been 
just shewn ; 

so that the whole number is divisible by 8 if its second part, 
the number composed of the last three digits on its right, is 
divisible by 8. 

Prop. Vir. A number is divisible by ii if the sums of the 
figures in its odd and even places differ by 0 or a multiple of if. 

To prove this Proposition, it is necessary first of all to establish 
the following truth : — 

At! odd power qJ ten unity or an n^en poiver of unity is 
divisible by eleven. • 

Thus, 

io‘ + i-io+i*»ii, 

10*- i«ioo* i«>99»ii X9, 

10*4- i-iooo+i«999+i + i*990+9 + 2*-il X90-F«i 
-ux(9o+i), 

10^ 10000- i»>9999«ii X909, 

io^+ f iooooo*f X -«999994 - 1 + i« 99990+9+2 

•^11 X9090+11-11 x(9o9o+i), 

&c. &c. ; 

which are all evidently divisible by li. 

Now taking any number 259768, we have 
259768 

-200000-1-50000+9000+700+604-^ 

«*2 X XOOOOO-F 5 X 10000+9 X 10004- 7 X 1004-6 X 104-8 

-2 X 10* + 5 X 10* +9 X io* 4* 7 X 16* +6 X io>^+8 
-2XIO^+2-3+CXfO*-‘^5+9XIO" + 9-9 
+7Xio*-7+7+Sxto^+6-^6+8<Ait. 34, Prop, IVI) 
•aiaxCio^+O+sxdto^-iJI+Oxtw+i) t 
+ 7x(io^- iJ + 6x(|o+i)-+8+7 + 5-6-9-2, 
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whereof the numbers within brackets'arc '^divisible by Jli, as has 
been already shewn ; 

so that the whole number is divisible by ii if 8 + 7 + 5 -6 -9 -2 
is o or is divisible by ii, L r., if the sum of the figures in the odd 
places - the sum ot the figures in the even lplaces«o or a multiple 
of II. 

Prop. Vm. A number is divisible by the product of any 
factors prime to each other if it is clivisible by each of them. 

Thus 12 being equal to 3x4, and 3 being prime/to 4, a number 
is divisible by 12 if it is divisible^ by 3 and 4. 

But if the factors are not prime to each other, a number may be 
divisible by each of them, and yet it may not be divisible by their 
product. 

Thus, taking two numbers 4 and 6 which arc not prime to each 
other but have the factor 2 common to both, we see that the 
number 12 is divisible by 4 and also by 6, ibut is not divisible by 
4x6. And the reason for this is obvious. 

For 12 being 2x2x3, contains each of the factors of 4 and 6 
which are prime to each other, namely 2 and 3, once, and besides 
these, it contains the other factor 2 which is common to both 4 and 
6 only once^ so that though 12 is divisible by each of the two 4 and 
6, wficn taken nlone^ it is not divisible by their product which is 4 x 6 
or 2 X 2 X 2 X 3, that is, which contains their common factor 2 twuc 
over and above their factors 2 and 3 which are prime to each other.. 


74 . To .ascertain whether any given number is a prime 
number : — ^ 

o 

Buie. Write In a series all the integers from 1 to the given 
number. 

After 2, go on marking every 2nd number with a dot ; then 
every dotted number is evidently divisible by 2, and the rest are 
not. 

Next take the unmarked number 3, and go on marking every* 
third number after it ; then those that are marked this time are 
divisible by 3, and the rest are not. 

Repeat the same process with every succeeding unmarked 
^ number down to the middle number, and if the given number still 
remains unmarked, it is a prime number. 

The Reason for the Rule is clear. For if the given number had 
any factor, it must have been marked when the dotting commenced 
from that factoF. 
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Tht$ .method also gives all the prime numbers le«s then the 
given number, and shews what numbers are the factors of these 
that ara not prime. 

This simple method we owe to Eratosthenes, a Greek mathema- 
tician, who called it his sieve for sifting out prime numbers. The 
advanced student will see that the method given above can be 
simplihed still more. 

Before applying this method which is tedious, Propositions I to 
VH of Art. 73 should be appliecf to every case. 

Ez. Ascertain if 23 is a prtm^ number. 

By the Rule we have 

2, 3, 4, 5i 6, 7i 8, 9, 10, H, 12, 13, 

14, IS, 1^ 17, 18, 19, ao, 2'«. 23- 

Thus we see that 23 is a prime number. 

The student should notice that the following are all the prhne 
numbers below 100 : — 

2, 3, S« 7, II, 13, 17, 19, 23, 29, 3», 37, 41, 43, 

47, 53. S9, 6ii 67, 71, 73. 79. 83. 89, and 97. 

76. With the help of Arts. 73 and 74 and the Multiplication 
Table, we can resolve numbers into their elementary factors. 

Ex. Resolve 234 into its elementary factors. 

By Art. 73, 2 and 9 are factors of 234, 
and 234—2 X117--2X9X 13—2x3)^3x13, 

and these factors being all prime numbers, are elementf ry factoids. 

» 

Examples VI. 

1. Find the G. C, M. of 

(1) 24 and 30 ; 32 and 48 ; 24 and 60 ; 32 and 80^; 28 and 70 ; 

38 and 9S ; 95 and 133 ; 115 and 161. # 

(2) 84 and 144 ; 133 and 228 ; 175 and 300 ; 144 and 20S ; 
171 and 247 ; 153 and 289 ; 171 and 380 ; 323 and 361. 

(3) ^ 128 ; 64 and 276 ; 121 and 209 ; 289 

and 425 ; 289 and 867 ; 121 and 1331 ; 361 and 1805. 

(4) 456 and 646 ; 442 and 646 ; 532 and 588 ; 516 and^8i7. 

(5) iii^4 and I4S5 f 948 and i[6S9 ; 876 and 2190 ; 852 and 2343. 

(6) 1414 and 2222 ; 1605 and 2247 ; 1359 and 3^24 ; 217a and 
2896. 
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(7) 3796 and 2868 ; 2358 and 3006 ; 1245 and 2265 ; 2589 and 
94i>3- 

(8) 916 and 2164 ; 2164 and 6332; 9498 and 21426. 

(9) >23456789 and 987654321 ; 999999 and 9903300. 

2 . Find the G. C. M. of 

(1) 24, 30, and 48. (4) 144, 180, 216, and 324. 

(2) 108, 144, and 192. - (5) 171, 228, 342. and 380. 

(3) 150, 225, and 365. (6) (98, 264, and 924. 

3. Find the L. C. M. of 

(1) 12 and 27 ; 14 and 42 ; 14 and 63 ; 18 and 42 ; 18 and 78 ; 
23 and 9S ; 35 and 119 ; ,49 and 133. 

(2) 78 and 1 17; 78 and 143; 75 and 225 ; 119 and 289; 361 
and 570 ; 276 and 368. 

(3) 852 and 2343 ; 948 and 1659 ; 1414 and 2222. 

(4) 285714 and 999999 : >0353 and 1 4875. 

(5) >23456789 and 987654321. 

4 . Find the L. C. M. of 
<>) >, 2, 3, 4, 5, 6, 7, 8, and 9. 

(2) >, 3. Si 7i 9. >>. >3.(and 15. 

(3) 2, 4, 6, 8, 10, 12, >4, and 16. 

(4) >,4, 9i >6, 25, 36, 49, 64,and 81. 

(5) 5. >0, >5i 20, 25, 30, 35, and 40. 

^(6) 3, 4, 8, 6, 9, >8, an* 30. 

(7) 8, /o, 176, 165, 45, and 1233. 

(8) 8, 1328, 166, 121, 22, and 40. 

(9) 9, >6, 23, 30, 37,44, and SI. 

<io) 10, >8, 26, 34, 42, and 51. 

(1 1) 9, 24, 75, 144, 180, and 508. 
fi2) 8, 18, 22, 176, 540, and 550. 

6. Resplve into eleiaentary foctors. 

(1) 92, 108, III, 119, 171, and 189. 

(2) 204, 216, 260, 289, andf304. 

(3) 3241 36>, 402, 403) and 404. 

(4) 406, 4*7, 415, 512, and 618. 

(5) 7S9i 781, 790, 828, and 945. 
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Miscellaneous Questions and Examples. 

76 ., We have noticed in Art. 33 that when an expression 
contains brackets, it is to be understood that in simplifying it, 
we are to perform first of all the operations indicated within the 
brackets, and then the operations indicated outside. It now re- 
mains to notice a Rule of convention which relates to the order in 
which the operations in either case are to be performed. It is 
this : — * 

Buie. Within the brackets, perform first of all the operations 
of Division wMth the numbers inwnediately on the two sides of 
the sign -r ; then perform all the operations of Multiplication with 
the resulting numbers on both siaes of the sign x ; then add to- 
gether all the resulting numbers that aiie preceded by the sign 
~ , /.r., are meant to be subtracted ; and then subtract the sum so 
obtained from the sum of the other resulting numbers. 

Having thus cleared the brackets, observe the same rule oul- 
side the brackets. 

Ex. Simplify 

654-5-3X2-i8*^(2X3)x4 + (5r*f3-i5)x8-(i2X4-8o-5-2) 

By the Rule, the expression 

«654*f 3x2 -18-5-6 X4+(i7 - 15) x 8-(48~4 o) 

6 5 4 -5- 3 X 2 « 1 8 6 X 4 -k 2 X 8 - 8 
=*218x2-3x4 + 2x8-8 
-436-12 + 16-8 
*=452-20 
=■432- 

We may here insert the following Propositions 

Prop. L The sum of the sum and difference of any two 
numbers — twice the greater number. 

For, greater number + smaller number 
+ greater number - smaller number 
“twice the greater number. 

Prop. II. A number is multiplied by 9, 99, 999 &c. by annex- 
ing to it as many ciphers as there are nines in the myltiplier and 
subtracting it from the result. 

For9“io-i, 99— loo-i, 999SI000-1, &c. 

Therefore any number x 9 —the number x 10 -the number ; 

X99 «■ X 100 -the number ; 

>« 999* X 1000 *• the number ; 

&c. — &r. 
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Prop. IIX A numbei* is multiplied by 5^ or 25, 5* or 125 &:c 
by tfibcing to it one, two, three &c. ciphers, and then dividing the 
re>>ult by 2, 2* or 4, 2® or 8, &c. 

The reason foi this is clear. 

For 5 -«iot-2 

5*— (lO-r2)*= 100 -^4 
s'* = ( I O 2)® «■ lOOO-r 8 
SlC. -* &.C. = &C. 

Therefore a number x 5 —the number K 10 -^2 

X 5**= X 100 -5-4 

X 5® = X 1000 -r8 

&c. — &c. 

And a number is multiplied by 10, 100, 1000 &c. by affixing one, 
tuo, three &c. cipheis to it (Art. 44 Piop. II ) 

77 . In working out Examples given in language o///cr than 
the pure language of Arithmetic we must first of all clearly under- 
stcand the question, and then translate it into the language of Arith-» 
metic, and state clearly, concisely, and methodically all the steps 
of the process. The statement of the steps of the process must 
consist of connected and complete intelligible sentences^ differing 
from ordinary^ sentences only in this respect, that signs, symbols, 
and abbreviations are fp»r the most part used here instead of words 
These remarks will be illustrated by the following Examples. 

Ex. 1. A person A has in a box 300 rupees in silver and 20a 
pieces of currency notes caoh worth 50 rupees. Of this, the sum of 
24S rupees c belongs to another person B. C and D each owe loo 
nipces to and A owes rupees 150 and 250 to and F respec- 
tively. If A has no other property and owes nothing more to any 
body, how much is he really north in rupees ? 

Here, evidently 

the money ^ is worths the amount in his possession 
-l“the amount due to him 

- the amount not his own 

« - also the amounts he owes to others- 
- 300 rupees + 200 x 50 rupees 

+ 100 rupees 4 - 100 rupees 

- 240 rupees 

- (1 50 rupees 4* 250 rup^) 

“ (300+100004*200-240^400) iupeei» 

6o$oo -640) rupees 
«=■ 98^ rupees. 



MISCELLANEOUS QUESTIONS AND EXAMPLES. 


53 


fix. 2 . The sum of the ages of three bo^s and C, is 30 
years ; the sum of the ages of A and ^ is 18; and that of the Jges 
‘ of A add C is 20. What is the age of each ? 

Since age of ^ + age of ^+age of ^**30, 

and ^ + ... ... B —18^ 

by Subtraction age of 12. 

Again •/ age of A +age of C— 20, 
and age of 6" ■■12, 

age cX A • “8. 

And ■/ age of + age of /? =■ 1 8, 

and age of ^ 8, 

/. age of if — 10. 

Hence the ages of Ay By and C are 8, 10, and 12 years res- 
pectively. 

fix. 8. In a held there are 20 rows of trees, each row con- 
taining 25 trees. What ts the total number of trees ? , . 

Here, the total no. reqd.«=the no. of trees in a row repeated 

as often as there are rows 

=25 repeated 20 times 

i^25X20 

=•500. 

fix. 4. A bookseller having sold several copies of a book at 
3 rupees a copy, finds that he has realized 63 rupees by the sale. 
HOW many copies did he sell ? • ^ 

Here the no. of copies reqd.-»thc no. of times th 4 t 3 must ht 

repeated to pVoduce 63 
=»the no. of times that 3 is con- 
tained in 63 
=• 63•^3 
»2l. 

fix. 6. A wheel 3 cubits in circumference is made to roll over 
a length of 18 cubits. How many revolutions does it make ? and 
' what length will it roll over in making 8 devolutions ? • 

Here we must first of all know what length the wheel rolls« 
' over in one revolution. 

Ndw one revolution it completed when the wbeel^ ' after having 
. any particular point in its circumference in contact jpith the surface 
rolled over, comes to have tlfe same point again in contad with 
that surface ; and this happens after successive points on the whole 
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circumference have come in contact, one after another, with points 
on ^he path rolled over. 

Hence the length rolled over in one revolution = circumference 

of the wheel 
=3 cubits. 

Therefore the no. of revolutions reqd.««the no. of times that 

3 is contained in t8 
- 18^3 
■■ 6 . 

And the length rolled over in 8 rev'olutions 

" “8x3 cubits 

-•24 cubits. 

Ex. 6 . A uian brrught to the market a certain number of 
mangoes for sale. He sold 5 mangoes to A : to 3 more than 
to A ; and to Cy 2 less than to B ; and found that he had sold half 
of the whole number. How many mangoes did he bring for sale ? 


Here, 

the no. of mangoes sold to .^4 « 5, 

, + 3 = 

and C*»8-2«6; 

.* in alla«54*8 + 6 

«i9i 

which half the no. brought ; 
brought for sale » 2 x 1 9 


Ex. 7. The first book of a poem contains 495 lines, and the 
second book, 900 lines. Fiqd the largest number of lines that a 
page can contain, so that every page may contain the same number 
of lines, and each of the two books may consist of an integral 
number of pages. 

Since each book is to consist of an integral number of pages, 
and every page is to contain the same number of lines, the num- 
ber of lines ii? a page must be a common measure of 495 and 900, 
and the largest number of lines that a page can contain 
*■ the G, C. M. of 495 and 900 
-45, by the ordinary process for finding the G.;.C. M. 

Ex. 8. *Find the least number of rupees which can be divided 
> equally among 2, 3, 4, 5 or 6 men. 

Since the number required is to be divisible by 2, 3, 4, 5, and 
6, it must be a common multiple of the numbers ; 

and V it is tA be the least number that is so divisible, 

/.it must be their L. C. M. which by the ordinary Rule 
=•4x5x3— 60. 
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Szamples VII 


1. What is Arithmetic? Define the terms Unity and Number^ 
and distinguish between Abstract and Concrete Numbers, and 
between Integers and Fractions. 

2 . Define Notation and Numeration, and describe briefly 
the Common System of Notation. 

3 . Write down in figures, twenty millions thirty thousand and 
forty, and read the result according to the Indian Numeration 
Table. 

4 . What is meant by the Local Value of a digit ? How is this 
value affected by affixing ciphers to the rfght of a number ? 

5 . Three boys A, B, and C, have each a certain number of 
marbles. The total number of marbles is i8, and of these A and 
B together have 9, and A and C together 12. How many mar- 
bles has each ? 

6. A gentleman whose age is 33 has two sons. The age of 
the second son is 6 years, and the difference between the age of 
the father and the sum of the ages of the sons is 1 8 years. Find 
the age of the first son. 

7 . A woman brought a certain number of mangoes to the 

market for sale. She sold 10 mangoes to Ram ; to Syam 5 more 
than to Ram ; and to Hari as many as to Rgm and Syam together ; 
and she found that had she sold 5 more to each of the three, Ram, 
Syam, and Hari, there would have remained unsold just as many 
as she would have sold in that casj. How many mangoes did 
she bring ? « 

8. The number of boys in the first two, classes of a school' 
is 47. In the third class there are 15 boys less than in the first 
two classes taken together, and in the second class, there are 
3 boys more than in the third. How many boys are there \n 
each class ? 

II 

L Define the terms Summand and Sum. ^ 

Add together Seventeen thousand three hunired and 
four ; nineteen hundred and twenty ; and eleven hundred and ^ 
twelve. 

2 . In the Subtraction d integers, when any h^re in the 
subtrahend is greater than the corresponding • figure in the 
minuend, how do you proceed, and why in that way ? 
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8. Shew that the sum of aqy two numbers added to their 
difference is equal to twice the greater number. 

4 . How do you account for the fact that the nuntber ten 
forms the basis of our numerical computation ? 

6. The total number of pages in three books taken together 
is 129. The number of pages m the first two taken together 
is 62 ; and the third has 31 pages more than the second. How 
many pages are there in each ? * 

6 . A person had 25 rupees in his pocket. After the pur- 
chase of some books and stationery, he 6nds that that he has 
only five rupees left, and that it he had not purchased any books 
he would have had 20 rupees left. How much did he spend in 
the purchase of stationerjr ? 

7 . Of three horses, the first is worth 175 rupees, the second, 
25 rimees more than the first, and the third, 50 rupees more than 
the first and the second together. What is the price of the 
third horse ? 

8 . Given that the beginning of the year 1 799 of the Saka 
era corresponds with the year 1877 of Christian era ; find the 
year of the Christian era when the Saka era commenced. 

III. 

1 . Define the terms Product, Factor, and Power. 

Shew that Multiplication is only a concise method of Addition. 

8 . Shew that the local value of every figure after the units’ 
figure in any number expressed in the Common System of 
I^tation, has some power of 10 as one of its factors. 

8. Can ^ou multiply one concrete number by another ? If 
not) give your reason. 

4 . Shew that in Multiplication, the order of the factors is 
itnmatcrial, so far as the numerical value of the product is con- 
cerned. 

6. In a gurden there are 15 rows of trees, in each row there 
are 18 trees,^ and in each tree, 60 fruits. How many fruits are 
there in all ? 

6. If the price of a single copy of a book is 5 rupees, what Is 
the pricei 4 f 64 copies, and what is the price of 6 times 64 copies ? 

* 7. you can have 9 mangoes for 1 rupee, how many 

the same quality can you have for 16 rupees ? 

5. There are 4 pice in an ahna, 16 anhas in a rupee, and 
i 4 rupees in a gold mohur. How many pke are there in one 
nipee ? and how many in one gold mohur ? 
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IV. 

1 . I>eiine the terms Dividend and Divisor. What are the 
two different meanings which th^ Quotient can have t 

2 . Can you divide one concrete number by another ? If 
you can, wlhiat is the meaning of the quotient ? Can yOti divide 
an abstract number by a concrete number? 

3 . Shew that # 

dividend-^remainder “divisor x quotient. 

4 . In Division by factors, how tdo you get the true remainder ? 

5 . How many revolutions will the wheel of a carriage, 13 feet 
in circumference, make, in (roing over one-fourth part of a mile, 
there being 1760 yards in a mile, and 3 fedfc in a yard ? 

6. If 55 copies of a book can be had for 275 rupees, what is the 
price of a copy ? 

7 . If 9 mangoes can be had for 1 riip)ce, what is the price of 
1 1 7 mangoes ? 

8 . If 192 mangoes can be had for 16 rupees, how ntany can 
be had for a rupee, and how many for I2 rupees ? 

V. 

1. What do you mean by the Measure of a number, and what 
by the Greatest Common Measure of two or more numl^rs ? 

2 . Shew that when two numbers are divided by their G. C. M., 
the quotients are prime to each other. 

8. Shew that the number measures of any number must be 
limited, but the number of its multiples is unliixuted. 

4 . Shew that when the L. C. M. of two num^rs is divided by 
•each of those numbers, the quotients are prime to each other. 

6. A gentleman has 24 rupees in his pocket, and he wishes to 
distribute the sum amongst the poor, in such a mannea that each 
man shall receive the same number rupees. In how tfiany ways 
can he make the distribution? 

6. A offers to distribute 36 pice amon^t a number of beggars 
in such a manner that each shall receive the same^number of 
pice ; and offers to distribute 24 pice amongst the same number 
111 the Saihe wAy, What is the la;rgest number of beggars amongst 
whotA the distribution can be made, and how many pioe will each 
receive f 

Ik What is the least ftumber of rupees Uiat can be sorted in 
groups of 3, 4, 5, or 6 each ? 
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8 . Find the least number that is exactly divisible by the first 
nfne odd numbers. 


VI. 

1. What is an Expression ? and what is an Equation ? 

2. In simplifying an expression, what is the order in which. 

> 1)11 must proceed ? , 

8 . Simplify 

68-=-(3X4+5)+i6x(^^-5-2X3-3o)~(4-8-r4) 

4 . Find the value of 

2X3X4 -sx( 2 j- 4X5) + S- 6-r(32-3X 10). 

5. Find the difference between 

6x(7 + 8)-9+io~(ii - 2X3)x 12, 

and 7 X (8 + 9) -IO+ 1 1 -5-(i I - 2 X 5) X 13. 

8 . Simplify 

jox i2-(i3X3-i9X2)+(3X7-4 X 5)+6o. 

7. Divide 22 + 2- (2x3+5) + 656 -(4x8-16 + 2) 

by 20+2«(2X 5-5) + 56-(64 + 2 + 3). 

8. Find the value of 

(3-2)^ + (4X2-i8+3)*-(66+ii - 10+5)“. 

VII. 

1. Shew that the local value of ever>’ significant digit after the 
units’ figuiys in any number is a multiple of some power of ten. 

8 . Shew that a number is multiplied by any power of ten by 
affixing to its right a number of ciphers equal to the index of the 
power. 

3. A woman brought a certain number of oranges to the 
market for^ ^hle. She sold 20 oranges to A ; to B, 15 more than 
to A ; and to 22 less than the number sold to A and B together ; 
and she found that had she sold 10 more to each of the three per> 
sons Ay By and C, there would have remained only 3 oranges un- 
sold. Ho^ many oranges were there at first ? 

4 . A boy read 30 pages of a book in one week ; in the next 

week he read 5 pages more than in the first ; ijq week, 6 - 

pages more than in the second ; and in the fourth week as many 
pages as in t^^e first two weeks together ; and he found that had he 
read 5 pages less every week, he would have gone through exactly 
one-third of the book. How many pages -were there in the book 9 
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6. A horse and a carriage are togetlier worth 1S60 rupees, and 
the carriage is worth five times as much as the horse. What is the 
price of each ? 

6 . Two horses are together worth 850 rupees, and one of them 
is worth 250 rupees more than the other. What is the price of 
each horse? 

7 . A boy spends 1 5 rupees in the purchase of books and fruits, 
the price of the lx>oks being four«tiines as much as that of the fruits. 
How much are the books worth ? 

8 . A gentleman divides 1 500 rupees amongst his 3 sons and 4 
daughters, giving to each..son twice as much as to each daughter. 
How much does each son get ? 

VIII. 

1. How can you ascertain by inspection whether a number is 
divisible by 4 ? 

2 . Shew that a number is divisible by 9 if the sum of its digits 
is divisible by 9. 

3 . A man dies leaving 5 sons and 2 daughters. His property 
is worth 36192 rupees. , What is the value of the property inherited 
by each son, supposing a son’s share to be twice as much as that of 
a daughter ? 

4 . Given that the quotient is 3025 and the dividend 36300, find* 

the divisor. * 

6. What number multiplied by 627 will produce 11913? and 
what number added to the former will produce the latter ? 

6. A father at the age of 60 is twice as old as hi%eldest scftv 
and four times as old as the youngest. Find, the difference be- 
tween the ages of these sons. 

7 . In a certain town, it is found that the death rate is 3 per 
cent, and the birth rate 5 per cent, of the population at the begin- 
ning of the year. Supposing the population at the beginning of the 
year to be 20,000 what will be the population at thefend of the 
.same ? 

8 . The product of two numbers is 864, and their L. C. M. is^ 

73. Find their G. C, M. • 
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, CHAPTER II. 

TUK f^UNDAMENTAL OPERATIONS WITH 
ABSTRACT FRACTIONS. 

INTRODUCTION. 

78 . Besides Integers or multiples of unity which we consi- 
dered in the preceding Chapter, we have frequently to deal with 
Fractions or parts of unity. Thus, if we have to divide 6 units 
into 4 cqu<Tl parts, we get as tfte result the quotient i, and the 
remainder 2, which means that 6 units divided into 4 equal parts 
give 1 unit for each part, and their remain besides 2 units which 
cannot be divided into^^equal parts in integers. To complete the 
division, we must break these two units each into two equal parts 
or halves^ thus getting 4 halves, which divided into 4 equal parts 
give a halfiox each part : so that the complete quotient is one and 
n half\ 6 units divided into 4 equal parts give a unit and a half 
for each part. 

The word Fraotion (from the Latin frant^crc^ to break) literally 
jueans a broken part, 

79 . By multiplying the primary unit one by i, 2, 3, 4, &c., we 
•obtain an unlimited scries of numbers viz.^ i, 2, 3, 4, &c., which 
contains all possible integers, and no other numbers. If we divide 
the primary unit onh into 2, 3. 4, &c., equal parts, we obtain an 
unlimited series of secondary units or parts of the primary unit, 
viz,^ one-halfy onedhird^ one-fourth^ &c., by multiplying each of 
which by i, 2, 3, 4, &c., we obtain an unlimited number of unlimited 
scenes, viz,f 

One-half y two-halves^ three-halves^ four-halves^ ; 

One-thtrdy two-thirds^ three-thirds^ four-thirds^ ; 

Onefourth^ two-fourths^ three- fourths^ four^fourthSy ; 

&*c.^ &»c, ; 

which cont;ain all possible numbers, whether integral or fractional. 
'Fhus, the second term of the first scries, two-halves^ is really the 
integer 1 ; so its fourth term four^halves is really the integer 2 ; 
and so on : and that these series give all possible fractional jium- 
bera or pans of unity, and collections of parts of unity not com- 
posing entire units, is obvious. 

Again, as Integers are expressed in the Common System of 
Notation in an ascending scale of tens^ hundreds so for Frac- 
tions^ we mgy, by divimng the primary unit one into 10, 100, &c, 
equal parts, and thus getting a series of secondary or fractional 
units, viz.^ one-ienthy one^undredjhy dr*c,y obtain by the repetition of 
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these last a desceftdin^ scale of tenths^ hundredths^ Here as 

we divide the primary unit into lo, loo, &c , ec^Ual parts to obtifln 
our secondary units, it is not evident that in this mode, all possible 
fractions can be expressed. Whether every possible fraction can 
be really expressed in this mode, will be considered in Sections 
VII and XIl of this Chapter. 

l>ef. Fractions of the former class, that is, fractions consist- 
ing of parts of unity obtained by^ividing unity into any number of 
equal parts, are called Vulfl^ar ^raotioDB or ordinary fractions,, 
to distinguish them from fractions of the latter class, that is, 
fractions consisting of parts of unity obtained by dividing unity 
into ten^ hundred^ equal parts, which arc called Decimal 

fractions or Decimals, from their having ten (which is decern 
in Latin) for their basis. • 

8o. Each of the above systems of fractions has its peculiar 
advantages and disadvantages, and we shall consider each in a 
separate Division of this Chapter. 
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DIVISION I. VULGAR FRACTIONS. 

SKCTION I. NOTATION AND NUMERATION OF FRACTIONS. 

81. We have seen that a fraction is an integral numter of 
parts of unity, which parts result from the division of unity by 
some integer. Thus the fraction ihrce-Jourlhs is one in which 3 
parts of unity are taken, such p^rts resulting from the division 
of unity by 4, 

When the number of par^ composing a fraction is a mul- 
tiple of the number of parts into which unity is divided, the 
fraction, though a fraction in form^ is really an integer. For the 
fraction really consists of all the parts into which unity is divided, 
/. c., of the entire unit itself, taken a certain number of times. 

Thus, the fraction six-thirds means six times the third part 
of unity, i. e.^ twice three times the third part of unity, ?. £?., two 
units. 

When the number of parts composing a fraction is greater than 
the number of parts into which unity is divided, any portion of the 
former which is equal to, or is a multiple of, the latter, may be 
separated from the rest, and expressed in the form of an integer. 
Thus, the fraction seven-thirds may be separated into two portions, 
six-thirds and one-third, whereof the former is equal to the integer 
f7oo, and thus the whole fraction is equal to two and one-thhd. 

Def. In any fraction the number of parts into which unity is 
divided is called the Denominator of the fraction, and the num- 
ber of parts taken is called the Numerator ; and both these are 
called the Terms of the fraction. 

The propriety of these names is evident. The former is called 
the denominator, because it shews the denomination of the second- 
ary units or parts of which the fraction is composed ; and the 
latter is called the numerator, because it shews the number of such 
parts or secondary units intended to be taken. 

A fraction is named by naming the numerator or the number 
of parts of unity taken, and after it the ordinal of the denominator 
or the number by which unity is divided to give one of such parts. 

«Thus Where unity is divided into seven equal parts, and three 
of such parts are taken, the fraction is named three-sevenths 

88 . A fraction is represented by writing the numerator and 
the denoinii^tor, which are integers, according to the Common 
System of Notation, the former above the latter, with a line 
between. 
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Thus, the fraction three-fifths is written f ; 

sevcn-sixteenths ; 

&c. &c. &c. 

Hence the secondary or fractional units will be v\Titten J, J, J, 
1, &c. 

Def. The fractions &c. arc called the BooiprOOalB 

of 2, 3, 4, 5, &c. t 

88. This mode of Notation i# obviously complete. For as 
in the Common System of Notation we can express every integral 
numerator and denominator, we can express every fraction, what- 
ever its numerator and denominator may b<^ in this mode. 

It is also a convenient mode. For, as in naming a fraction, 
such as three-fourths^ we name first the numerator, and then the 
denominator, so in our Notation, wc write in the same order, first 
the numerator, and then the denominator. 


84 . It now remains to be seen whether' this Notation of 
fractions is consistent with our previous conventions. 

For, the symbol by which wc have expressed frac- 

’ ^ denominator ^ 

lions, not being a new symbol, but being one which has already 
been usedm Art. 14 to indicate the division 9f the upper number 
by the lower, we must shew that a fraction also denotes the 
division of the numerator by the denominator, in order to establish 
the consistency of our Notation, and to be able to use it without 
-confusion, such as would result from the expression of really dijffep- 
eni things by the same symbol in the same science. • 

Now to shew that a fraction indicates the division of the 
numerator bv the denominator, or in other words, is equal to the 
quotient arising from the division of the numerator by the deno- 
minator, take any fraction four-fifths. ^ 

This fraction indicates that unity is divided into 5 equal parts 
of which 4 parts are taken ; i. c.y it denotes 4 times the fifth pari 
of 1 unit. 

• 

But when 4 units are divided into 5 equal parts, Then also, 
each part is equal to 4 times the fifth part of 1 unit 

Thus the fraction four-fifths means the same thing as 4 units 
divided into 5 equal parts. And so for any other fraction: 

Hence a fraction denotes the magnitude of each%part of the 
numerator when it is divided into the number of equal parts 
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indicated by the denominator. And this is one of the meanings 
attached to the terra quotient. (Art. 50.) 

Next ]et us see how far a fraction has the other meaning of the 
term, /. e.y indicates the number of times that the numerator con- 
tains the denominator. 

Taking the same fraction four fifths^ wc see that 5, being 5 
times as large as i, is contained in i to the extent only of its fifth 
fifirt, and is cbntained in 4 to Ihe extent of 4 times ttf fifth party or 
m other words to ihe e.xient of its four-fifths. Now, as when one 
number is contained in another to the extent of its double^ triple^ 
we say that it is contained m that other hvo times, three times,, 
so when one number is contained in another to the extent of 
its half third, ^c., part, we niay by a stretch of tankage say, that 
It IS contained in that other one-half one-third, Sf*c,, pari of a time. 
And in this sense, as g is contained in 4 to the extent of its four- 
fifths, we can say that 5 is contained in ^four-fifths of a time. 

Thus the fraction four-fifths represents the number of times 
01 lathei, the number of parts oj a time, that 5 is contained in 4. 
And so for any other fraction. 

Hence a fraction also denotes the number of times that the 
denominator is contained in the numerator. 

This establishes the consistency of our Notation. 

The above considerations enable us to express numefkally the 
quotient arising flora the Division of integers, in cases 
in which the dividena is not exactly divisible by the divisor. 

Thus, take as an example 19+3. 

The result of the divi«iion in this case, expressed in integers,. 
1^ the quotient 6 and the remainder i, which means that one part 
of 19, namely, 18, contains 3, 6 times, and the other part I not 
containing 3 any integral number of times is represented as a 
pjiit of the dividend that remains to be divided by 3 This part, 
j, however contains 's one-third Part of a time ; and therefore by 
u stretch of language we can say that 3 is contained in the entire 
dividend 49, 6 times together with the third part of a time, or 
shortly, 6+4 times ; so that 6-f J (^Tittcn also 64) is the complete 
quotient arising from the division. 

It mayi>be observed that the same symbolical expression for 
the quotient may be deduced without reference to the Notation 
of fractions. TTius : — 

86. A fmetipn of which no part is expressed m aa 

integral form, and whose namerator and denominator are integers,, 
is called h Simple IhrMtiOiL 



Dotation and numer\tion or fractions. 6$ 
t, J, iJy are s mi pie fractions. 

A fraction whose nnnierntor is less than the denominatoT, is 

'called ft Proper Praotion. 

Thus, J, ’J, S are proper fractionb. 

A fraction v.hojc ninne.atoi is not IcbS than the denominator* 
is called an Improper Practioa. 

Thus, J, Y aie iinpiopei fi actions. ♦ 

A number evpicssed partly in .an integral and partly in a frac- 
tional form is called a Mixed Number. 

• t 

Thus, ij, 3J, 73 are ujixed numbeis. 

86. Prop. T. Any integer may b^ rcpicsented in the foim 
of a fi action by makintr that integer the numerator, and unity the 
denominator or by making the pioduct of that integer and anir 
othei integer the numerator, and that other integer the deno- 
minator. 

Thus, 5 may be represented as J ; or ; or /. e,. 

V ; 

For { means either that 5 is di\ ided into i part, /. c., kept 
entire ; or that unity is divided into t pait or kept entire, and 
5 such parts ate taken;/, c, in cithci sense it means 5 units: 

/. {-s 

So V means cither that 10 is divided hiKi two equal paits and 
one of such parts is taken ; or, that unity is divided into 2 equal 
parts or ha^lves, and 10 such paits are taken ; /. c., in cither sense 
It means 5 units : /, Similaily 

• 

Prop. II. Every fi action whose numer.'tjor is a multiple 
of the denominator, is really an integer equal to the quotient 
arising from the division of the numerator by the denominator. 

Thus, Y—2. 

87 . Resides the kinds of fras ’ o is defined in Art. 85, there 
are two other kinds which are defined below. 

Defs. A Compound Fraction is if fraction of {^fraction. 
Thus, f of I is a compound fi action. 

A Complex Fraction is a fraction having a mixed number 
w a fraction for its numerator or denominator or both. 

Thus, j, ||, arc complex fractions. 
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The meanings of these 'two forms of fractions are hoi evi- 
dent from the considerations in Arts 78 to 81, We must therefore 
interpret these forms, i. c., see what they mean. ^ 


1st. Compound Fractions. ']'ake as an example j of J. 

Then*.' to obtain or | of i, we divide i into 4 equal parts, 
and take 3 of such ])arts, /. to obtain J of J, wo must divide 
or the sccon 4 <'iry units that compose i into 4 egual pnrts^ and take 
3 of sut/i parts. And this is the lutaniny; of j ofj. 

How this division of the secondary units into parts and the 
multiplication of those parts arv to be effected, in other words, 
how the value of a compound fraction is to be expressed in the 
form of a simple fraction, will be shewn in Art. 92. 


2nd. Complex P'ractions. 


l ake as 


an example 


5 ^’ 


'rhen*.' — means the former divided by the 

another number 

latter, 

^ 8 

will mean 2} divided by 5?, /. c., the saondary units of 

'iohicli the former is composed divided by those of 'lohich the latter 
is composed. 

How this division is to be elTccted, in other words, how the 
value of a complex'ft-attion is to be expiessed in the form of a 
simple fraction, will be shewn in Art. 93. 



t 

• 

Examples 

VIII. 

1. 

Express as fractions— 




(1) 

The integer 5 

having 

2, 

3, 

and 4 for the denoininaior. 

■<2) 

9 

... 

3, 

4» 

• 5 

(3) 

... 7 

... 

'>, 

7, 

... 8 

(4) 

8 


3» 

5, 

••• 7 

<5) 

a*. lb 

if 


11, 

12, 

•» 13 

<6) 

25 

... 

4, 

8 , 

••• 


2. Convert the following fractions into their equivalent 
integers : — 

(1) • (2) S- (3) */• (4) (5) ?S. (6) *,V. 

(7) (9) in**. (M) VJ*. (12) 
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SECTION 11. TRANSFORMATION OF FRACTIONS. 

88. ,Wc can irnnsfonn one fraction inlo another, /. f , we can 

'chanj^c of a fraction without alterinj^ its value. In effect- 

ing tins, the Propositions in the following Article will Ije of use. 

89 . Prop. I. The value of a fraction is not altered if wtr 

multiply or divide both the numerator and the denominator by the 
same number. * 

Thus take any fraction J. Here unity is divided into (t equal 
parts and 4 of such parts are irdcen? 

Multiplying both its terms by 2, we have which 

means that unity is divided inlo 12 equal ])arts whereof 8 are taken. 
Now although each part in the latter case being a Uoclfih part of 
unity is only half as large as each j^art in the former case, namely 
a sLxi/f^ >ct as in the latter ca.se we take 8 parts, which are iimcc as 
many as the pans taken in the former case, in fact we take just as 
much of unity now as we took before. 

Hence 

Again, dividing both its terms by 2, w'e have which 

means that unity is divided inlo 3 equal parts whereof 2 are taken. 
Now although here each part being zw-Z/zm/ is as large as 

one-sixth y yet as w-e now take only 2 parts, which arc half as many 
as the parts taken before, in fact wc take just as much of unity as 
wc took before. 

Hence 

This may be illustrated thus : — 

1 j j j i j i f ; f j -pi j 

A e E c C f F (1 D G b 1 ! 

Let the line All represent unity. 

T-et All be divided into 6 equal pans AE^ ECy CF^ FD^ DG^ and 
GB \ then 4 of these parts taken together, 7.^., AS’k-EC^CF 
•*rFD make up AD. 

Thus J of AB^AD. 

Again, let AB be divided into 12 equal* parts by bisecting, or 
dividing into 2 equal parts, each of the above 6 puts, so that we 
liave Ae^ c/s, AV, tC, Fd., dD^ Gb^ and bB lf)r the 

12 parts ; then 8 of these parts taken together, u c., Ae\^cF.^r,Ec 
’\‘cC-\‘Cf->rfF^Fd-\^dD make up AD. 

Thus fSL of AB^AD^i of AB. 

Lastly, let AB be divided into 3 equal parts b)’ taking 
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AE-^EC^ CF+FD^ and /?6" + ('r/A lobe tbe parts; then 2 of 
these parts together, i. c., (AE EC) + {CF-\- FD) make up A/>, 

Thus s of of Ali, 

Hcncc, ij ihe mt mem for and the denominator ro^Uaiti any 
common faf'tor^ if may b sfruik out wifkoiif altering I tic Vi:iue oj 
the fraction. 

F’or, to strike on!; a factor of any number is to divide the number 
by that factor. 

TLitc 4 _ 2 V 2 at 2 X 2 r 2 -a 1} ^ 

1 mis g — 3^04 j 3. 

Prop. IT. A fi action is multiplied or divided by an integer 
by multiplying its numerktor or denominator by that integer. 

Thus, let it be rcc[uired to multiply J by 3. 

Since J x 3 means that the sccondaiy units or parts of which 
the fraction i is composed are to be multiplied by 3, the product 
will be obtained by multiplying the niimeiator 4, v\hich do notes- 
the nil. n her of parts composing the fraction, by 3, and keeping the 
denominator unchanged ; so that 

jx 3 =n»=V. 

Again, let it be required to divide i by 3. 

Since J-^3 mcan^ that the secondavyunitsorpartsofwhiclv 
the fi action ^ is composed are to be divided into 3 equal parts^ . 
the quotient will be obtained by making eacli part one-third oi 
wjiat It is, and this is done by dividing the piimary unit into thrice 
as many parts as before, /. e.^ into 3x8 parts, and keeping un- 
changed the number of parts taken ; so that 

i “aV 

Prop. III. A fraction is multiplied or divided by an integer, 
by dividin^^Sts denominator or numerator by that integer. ' 

Thus f (by Prop. (by Prop, !)»“.?. ’ 

So = (by I’rop. (by Pmp. I)- J. 

« 

Prop. ly. A proper fraction is less than unity ; and an ini* ^ 
proper fractioft is greater than or equal to, unity, according as * 
the numerator is greater than, or equal to, the denominator. 

For, in a proper fractioft, the numerator bci^g less than the 
denominator, we take fewer parts than those into vrhich unity" 
is divided, /. r,, something less t^n unity. 
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A^aln, in an improper fraction, when the nnmetr* or exceeds 
the denominator, wc take nioic parts than those into which uflity 
is clividt'd, /. f., rjomethin^^ more than unity. 

Lastly, when the numerator is equal to the denominator, we 
take as many parts as those into wl»ich unity is divided, /. e* 
•exactly the whole of unity. 

00. To reduce an impropep fmeffon io a mixed number. 

Rule. 'Divide the numeKito^ by the denominator; pvt the 
quotient for the intei^ral ]mrt, and the lenjaindcr for the numerator 
of the frartional [)art, and the former denominator for its deno- 
minator. ^ 

The reason for the Rule will be clear from the following 
Kxainpic. 

Ex. Reduce to a mixed number. 

We have V=«i9*r5=*3 topjetlicr with 4 icmaining to be divided 
by 5-3 + b- ii- 

91. To reduce a mixed number to a simple fraction. 

Rtilo. To the numerator add the product of the denomina- 
tor and the inlr<^ral part for the new numerator, and put the 
dcnoiiiinator below. * 

The reason for ihc Rule will appear frojn the Example below. 

Ex. Reduce to an improper fritetion. 

We have 65 + 4.^ (Art. 86, Prop. I) 

“ V + i ~ ^ ^ f birds of unity 4- 2 thirds of unity 
*=(18 + 2) thirds of unity 



02. To reduce a compound fraction to a simple fraction. 

Rtilo. After havdng reduced (if necessary) the component 
tfractions to si7''Tple ones, write down the product of the several 
•nitmeralors foi the new numerator, and the pioduct uf the several 
denominators lor the new denominator, and cancePor strike out 
.all the factois 'at arc common to the numerate: and the deno- 
tjiiina^or. * 

The reasm /.■ • the Rule will |ppear from the Example below. 
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JBz. Reduce § of | of ^ to a simple fraction. 

Wc liave 5 of j of J « § of (j of J). 

Nr)\v I -J == f 8 4) X 3 (Art. 87) 

(Art. 89, Prop. II); 

SoflofJ =?.ofA;i 

“gxK.? (in the same way) 

»« J (after striking out common factors). 


93 . 7h reduce a comfilex f taction I0 a simple fraction. 


Rule. After ha\ini‘ reduced (if necessary) the numerator 
and the denominator to the form of simple fractions, put the 
product of the numerator of the upper fi action ami the denomi- 
nator of the lower for the new numeiator, and the product of the 
denominator of the upp(‘r fi action and the numerator of the lower 
for the new deno?ninator, and strike out all the factors that arc 
conujion to the numerator and the denominator. 


The reason for the Rule will appear from the Example below. 

'll 

Ex. Reduce to a simple fraction. 


Wc have 'i (Art. 91) 


i' 

“iWi 'lAn. 8’). 

Now = 

«(7 X 5) secondary units whereof each is x'jth of r. 

6 1 r. 

-^(7x3) 

the number of times that (7x3) secondary 
units each being of i are contained in 
(7 X 5) seondary units of the same value 

' -(7x5) (7x3) 

«»the fracrion |i- 5 (Art. 84) 
t =* 5 (after stt iking out tbc common factor 7). 


94 . When the numerator and the denominator of a simple 
fraction contain any common factor, wc haVe seen (Art. 89^ 
Prop. 1 ) that it may be stru-^k out or cancelled, wdthont altering 
the value of the fraction, an ‘ the fraction may thus be expressed 
by a numerator and a iL.Kiminalor which are less than w'hat 
they were before. The loT^ cring^of the fenns of a fraction is^ 
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however, not possible when they arc prime to each other. Accord- 
ingly have the following Definition. • 

Def. A simple fraction is said to be in its Lowost Terms 
when its numerator and denominator are prime to each other. 


96 . To reduce n simple fraclion to its lowest terms. 

Rule. After striking out fr»m the numerator and the denomi- 
nator any common factors that may be found by inspection, 
divide the rosuUlng numerator and denominator by their ( 1 . C. 
M., and write the corresponding quotients as the new numerator 
and the new denominator. 

The reason for the Rule is evident. , The division of both the 
terms by their G. C. M. does not alter the value of the frac- 
tion, and the new numerator and the new denominator arc prime 
to each other by Art. 68. 


Sx. 1. Reduce to its lowest terms. 

We have sWs** JJa (hy striking out the factor 8). 

Now the (j C. M. of 117 and 296 is r, or in other words 117 
and 296 are prime to each other. 

Hence gV/g reduced to its lowest teims 

We may, without proceeding to find*the (k C. M, of 117 
and 296, say that they arc prime to each other. For 117—9 
xi3=s3X3Xi3, and neither 3 nor 13 is a factor of 296. 

Ex. 2 . Reduce § of J of g to a simple fraction in* its 
lowest terms. 


We have § of J of g * 




2 X a K « K 1 




90 . To reduce fractions la Iheir equivalent onc^ having the 
least common denominator. 

# 

Rule. Having reduced the fracliops to simple fractions in 
their lowest terms, find tho L. C. M. of the resultidh denomina- 
tors, and write it as the new denominator of each. 

Divide it by each denominator, multiply the quotient by 
the corresponding nimrerator, and put down the' product as 
the corresponding n'^.w nmnerator. ^ 

reason for fie Rule \s clear. The fractions being first 
reauced to then*' biwcst tergis, have their denominators the 
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least possible ; and tlie only \v ly in which wc can reduce tlicse 
fractions to the rcfjuirccl form without alterinjj their values 
is by multiplying" both the tcriTis of each by the same (Jnanlity 
such that the resulting denominator will in each case be the 
same, and the least possible. 

Now *.* the required least common denominator results front 
the multiplicalion of each denominator by some integer, it 
must be the L CM. of the d<<‘nominators ; and the number 
by which the ituns of each fraction must be mnltijdied, is the 
the quotient arising fiom the division of lliis L. C. M. by the 
corresponding dcnnininator. this process, the icsiilting 

denominator will be the same in each case, being the L. C. M. 
of the denominators. 

t 

Ex. Reduce J, and J to their equivalent fractions 
with the least common dcnominalor. 

Reducing the fraoti<’n» to their lowest terms we have 

h i. ii. ••‘nd J. 

The L C. M. of the denominators is and the several quo- 
tients are 6, 3, 4, 4 ; so that the r ^q'dred fractions arc 

and 

«!• 5. 1-2, la a'Kl iV 

07. Prop. I. Of two fractions ha\ing the same denomina- 
tor, the one with the greater nuincialor is the greater. 

For, the denominators being the same, unity is divided into 
the same number of paits in b^th cases, and the magnitude of 
the parts is the same in both ; and hence that fi action is the greater 
which is coi^posed of the larger number of parts, /. which has 
the greater numerator. 

Prop. TI. Of two fractions having the same numerator, the 
one with the smaller denominator is the greater. 

For, the s^ahie number of parts being taken in both caseSj that 
fraction is the greater in which the magnitude of each part is the 
greater, ; c., in which uijlty is divided into the smaller number of 
parts, /. c., in^which the denominator is the smaller. 

08. By the preceding Article, we ca.i compare the valites of 
fractions by » educing them to their equivalent ones with the least 
common denominator, and then comparing their numerators ; or 
by comparing ibcir denominators, if they have s .me ninuciatc^r* 

Ex. 1. Compare the values of and 

IT 
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The given fiartions lerlnccd to their equivalent pnes wjtli^the 
least common denwnlnator become and J, and these 

■^in the cfescendini* order ate 

JJO Jiff tt . 

S4> ‘JiJ » 

/, the given fractions similarly arranged are 
a> ana g. 

lEsX. 2. Compare the value’s of fiO- 

Reduced to llveir lov-cst terms, the fractions are 
i i, di and I 

By Art. 07, Prop. 11, these in the descending order are 

i, i, h; ^ • 

/. the given fraction-j in the same order arc 
h x% it), and 

Examples IX. 


1. Express the follo vin^' improper fractions as mixed or whole 
^numbers : — 


(0 

1- 

(2) i 

( 3 ) V. 

(4) 

fJ- 

( 5 ) 

V- 

C') 

( 7 ) Vli'. 

(8) 


( 9 ) 


do) V.*. 

(ij) w. 

(12) 


2. 

Reduce the followin’T mixed numbers to the form of simple 

fractions : — 





. (0 

ij- 

( 2 ) 3 ?- 

( 3 ) 5 ?- 

(4i 

8,V * 

(s) 

nti- 

(6) i 3 A- 

(7) 29, 

(8) 

194 - 

( 9 ) 


(10) I2iJ5. 

(!I) locjj?. 

(12) 

lOOOjJo. 


8. Reduce the following compound fractions to simple frac- 
tions in their lowest terms ; — • 

(i) ioff, (2) iof?,. (3) {ofVV. 

(4) . J of ?. (S) i of g. • (6) of |3i. 

(7) i of S of j. (8> I of J of’j. ( 9 > ^ of } of 1. 

<I0) i of J of } of 4. 

<il) I of A of ? of 

(i 2 ) 3 t of 1 of J of 1 ’ , of gf of I'a of jVi- 
«3) « '^f IS? of i\ of 3,i of I 
(>4) ?(Vo of A of 5 >if S4 ff ii. 
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/ 1 S) i S f J if ? of 5 of fj. 

(16) li of ij of li of 1 J of I J of of ij of ij. 

(1 7 ) il of:ji of §4 of of ofg^. 

(18) of|J ofgg ofj? of 

4 , Reduce the following coiii})lex fractions to simple fractionsr 
in their lowest terms : — 


(') 

3 f' 

(2) 

li 

2? 

' Si 

si’ 

(4) 

7 l 

4 i' 

(S) 

28 

4' 

(f>) 

2li 

17 ■ 

( 7 ) 

33 i 

if>.f 

(8) 

27 i 

21’ 

(y> 

iofi 

12 

(lO) 

!?ofJ 

i<'fr 

(11) 

hofj 

(12) 

8,V 

2 of 

( 13 ) 

1 of \ of k 
""'01 ' 



( 14 ) 

;iof? 
t ofS 

of S 
of h‘ 


(>5) 

of 3 « 
li of 2'^' 



(i6) 

28J of of 3 \j 

i8i'ofiXof;f;‘ 


S. 

Reduce the following fractions to 

tlmir lowest terms 

(i) 

Vis* 

(2) 


( 3 ) 

1(T 

Rii* 

( 4 ) 

Sf 

< 5 ) 

III- 

(6) 

iSi. 

( 7 ) 


(8) 


( 9 ) 

hn 

(lo> 

m- 

(11) 

m- 

(12) 

4fla 
fl 90* 

(‘3) 

Ul 

(M) 

iViV 

(i5) 

ui. 

(16) 

IS,?. 

( 17 ) 

e%' 

(i8) 

S«H 

H IU‘ 

(i9) 

ni 

(20) 

m- 


6 . Rediffce the fractions in each of the following sets to equiv- 
alent fractions having the least common denominator : — 


(1) 

h J, an<( i- 

(2) 

i, s, and 

(3) 

S, IS, and iV 

( 4 ) 

f,* J, and 

(5) 

-1*^$, and g",. 

( 6 ) 

T«"» ??i • 

( 7 ) 

f, Tf, 10, and 

( 8 ) 

l» ?. S» and J. 

( 9 ) 

si, Si, li, and 

(10) 

T(Ji T?> {*» and 

(11) 

81, 8 ?, li, and IJ. 

(12) 

iVf» and §. 

( 13 ) 

?, *, f, *, (!, ?, 8 , and J. 



(14) 

i, .*, i, 6, «, ?, s, and J. 



(IS) 

1, 1, J,,8, an.-; ,-5,. 



(16) 

Ifu, »?s, a id la't*- 



(17) 

A, A, A, ao -l g*j-. 

«(i8) 

lo'j A* T§iy and 
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7. 

Compare the values of 



(«) 

and i. 


(2) 

Si S , and 5. 

(3) 

M «» ant' 


(4) 

Si I’si and 

(5) 

H of i , /i, and iS. 


(6) 

if of 2I, g of g, and gj. 

(7) 

4i 1» l» bj «• 

(8) 

*. 3, Il SI Si ?i h and «. 

(9) 

Si 81 ?! !fi and 


(10) 

Si gi II Si Si and J. 

(II) 

ifi ii?. I?I and 


(12) 

5^1 ill 5V31 Ai imd jj'.. 

(13) 

U, il U, and 

2t 

1 V H* 

,(14) 

1®!. 4i'. 4ii and ,^8- 

(IS) 

iSii 'uiifi t8uOi and 

22 i 
WOO* 




bKC'TION III. ADDITION OF, KKAC TIONS. 


99. Buie. Redi’cc compoimd and complex fractions to 
simple ones, improper fractions to mixed numherb, and all the 
proper fractions to their lowest terms. 

Add together the integral paits of the summands, if any, as in 
Simple Addition, 

Reduce the proper fiaclions in the several summands to their 
equivalent ones having the least common denominator, add to- 
gether the new numerators of these factions, and put down the. 
result as the numerator of the sum, and the least common deno- 
iiiinalor as its denominator. 


The resulting fraction, reduced if possi1:)le, together with the 
sum of the integral parts already found, will be the sum requited. 

Reason for the Rule, To add numbers logauher is to add to- 
gether their integral parts and also their fractional parts ; and to 
add fractions together is to add together the nutrfbers of parts 
of unity that they contain when reduced to a* common denomi- 
nator. Thus, take the following Example : — 

Ex. Add together 2}, J of 5,^, and 

We have + i of g + 5i^o + 3 = 2i + i + 5)l + ? 

-2+5+i+S+i+2 

•“7+io’h40'^4*()"*"4S’ 

Now i8+A+A+4ff , • 

— 20 times the ^^^th pait of unity 

+ 8 

+ 8 

+ IS 

“jiV 

sum reqd. •■7 + 5J-7 + i +ii *'8 + ljS. 



THE ELEMENTS OF A-RITHMETIC. 


jrhe procerus is shortly represented thus : — 

2 \ + i of 2 + 5y^o + 2 “= 2 i+]i + sl ^■j |=2 f s + i + l + i+i 

-81J. 

Examples X. 

1. Add together 

ii ) ^ and 3. (?) g and (3) J and i. 

(4) gaoJiV (S) iland^^. (6) and 

(7) i^andsf. (S> 2|ands0. (9) Rtly and JOyV 

"(10) 1 ifg and (11) fa and (i3) jy and 

(13) i S. ?• 

'(m) ?fij i t<j and 5- 4,. 

(15) iol ?, ? of 3,-!, it,, and 38 ,’‘ a . 

(16) 3j of si, i , gol iio,-ind 
(•7) i, H. ii, 3i, JJ, and OJ. 

<i8) i, A, Tt\< and VSj. , 

2. Find tlie value Sjf 

(I) i+i+J + l- (=) i + i+i + g + ,V 

i3) A+A + A+sV ^4) A+A + b’o+sV 

(5) (6) S+A+A+aV 

(7) i + i + i + 1 + i + r + i +» 4" A- 

(8) lA + 2§ + 3J +4i+ Sff +6? + 7f + 88 + 9A* 

(9) A + A + A + A + s"* + 

(10) t of'"? of 3i5+A+J8 of a+2. 

<Il) 2j of A of 22 + 6T0+iJ+22|. 

<(12) A +5 of A of J +75 + 331 +66|. 

(13) of li of i+§+ A+28 

(14) ol + T?^ *■180 of 3i + *8sV 

og tf 

<15) H+Sf +-j% + 5§2®fi+8?? 



SUBTR/ifcTlON OF FRACTIONS. 


7J. 

« 

SECTION IV. SURTRACTION OF FRACTIONS. 

100. Rule. Having reduced the fraction^ as in Addition,, 
subtract* the integral part of the subtrahend from tl)at of the 
minuend. 

Reduce the fractional parts of the minnond and the subtra* 
hend to their equivalent fractions having the least commoiv 
denominator, and subtract the new numerator of the subtrahend,, 
if possible, from that of the minuend, and put down the difference 
as the numerator of the remainder, and the least common deno- 
minator as its denominator. If the new numerator of the minuend t 
is less than that of the subtraltend, take i from the integral* 
remainder already found, add it to the fractional part of the 
minuend, reduced as aforesaid, and having reduced the mixed 
number so obtained to an improper fra«3tion, from its numerator' 
subtract the new numerator of the subtrahend, and proceed as before. 

Reason for the Rule. To subtract one number from another 
is to subtract separately the integral and the fractional parts of 
the former from the corresponding parts of the latter ; and to 
subtract one fraction from another is to subtract the number of 
parts of unity contained in the former from the number of parts 
in the latter, when they are r|||Ntced to a common denominator. . 
When the nurnl>*r of parts of unity contained in the minuend 
is less than that in the subtrahend, we borrow i or an entire unit 
from the integral remainder, and add it, or in other words, the 
number of parts in an entire unit, to the number of parts in the- 
minuend, and subtract from the result the liumber of parts in thc: 
subtrahend, 

Sz. 1. Subtract 2J from 6;\. 

We have 6J'-2j=»(6-2) 

Bz. 2. Subtract 3^ from 6J, 

We have 6J-3j«(6~3) + i-f 

•2+(i+A'“tS 

BZ.<3. Subtract J from 3- 

Wjjljave 3-i«2 + i + 
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SUBTRACTION OF FRACTIONS. 


Ex. 4. Find the value of j of | ** J + J ~ ? of 
We have | of + of A + 

“iff + 5 “(Jr + i)i 

for, and J are meant to be added tojjcthcr, and i and j are both 
meant to be subtracted from the sum of and J ; 

and 1*5, + J - ( J + i) = is 4- ^ + vV) 

~ 40 “ 1*4 

}5J-,V5v 

Ex. 6. What proper fraction must be added to 2j to make 
the result an inte^^er ? 

Flvidently, the required fraction must be such, that being 
added to J, it will give i for the sum ; 

tlie fraction required — l-j = i. 

Examples XI. 


1. Find the difference between 


(» 

i and f. 

(2) 

I and J. 

(3) 4 anf 

If. 

(4) 

5 and |. 

(5) 

J and f. 

(6) f and 


(7) 

J and J. ♦ 

(8) 

^ and ^0. 

(9) and iV 

(10) 

2| and 7g. 

( 11 ) 

5i and 2 

5. (l2) 12^*5 

and 0 

(13) 

22(5 and 1 1 J of 1 

i\ 

1 »• 

(14) 

25 and 2 of 5- 


(15; 

3 


(16) 

¥ of Is 

of ,V 

(17) 

I ijV^y and 33V 


(18) 

I A 8 of 

. of A 

(19) 

2 and 3. 


(20) 

22 and 3315. 


2. ] 

Kind the value of 





(1) 



(2) s- 



(3) 

5 "K 1 0 ~ 1^3 ~ A* 


(4) Sof|-,^+f. 


(S) 

ts^“TV + lV 


(6) Vllb 




3. What fraction must be added to j to make the sum, equal 
to the difference between 2J and ij. 

4. What proper fraction must be added (to 5/^ to make the 
result an integer ? 

5. What fraction must be subtracted from to give i ? 

6. What fraction must be adc^d to to give g ? 



MULTIPLICATION OF FKACTIONS. 
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SECTION V. MULTIPLICATION OF FRACTIONS. 

O 

101. Before giving^ Ihc Rule for the Multiplication of Krar- 
tions, let us sec how far the meaning We have attached to the 
operation of Multiplication in our Dtfmilion in Art. 13^ applies lO 
the case in which the multiplier is not an integer. 

When a number is taken to the q;ctcnt of its tiovhU^ 
we say that it is taken 2, 3, &c. times, /. c., is multiplied b\ 2, 3, 
&c. Similarly, when a number, whether intt'gral or fractional, is 
taken to the extent of its halj\ one-third^ /nv-f/tirds, 6 r^c.y we may, 
by a stretch /j/ say, that it is taken //r///, of te- thirds troo- 

thirds^ times, or rather parts 6f a lime, i. c., by our Definition 
in Art. 13, that it is multiplied b\ -A, i, ) 4 » 

7 'hiis, to multiply any number 2J by i is to lakf' f of 2!, /. e ^ 
f of 5 ; i. c.y it is to di\ ide J into 7 equal parts, and then to take 
2 of such parts ; 

3 ixf”( 4 -:- 7 )x 2 =’«Ir’< 2 “»^T ^Art. 89, Prop. II) 

(after striking out 7). 

Similarly, if there is another fjtctor j, we have 

(after cancelling the common factors 7, 3, and 2). 

Hence w'c deduce the Rule for the Multiplication of Fractions 
given in the next Article. 

102. Rule. Reduce the factors, if necessary, to ihc form of 
simple fractions, multiply all the luimerators together for the 
numerator of the product, and all the denominators together for jts 
denqwinator, and simplify the result by cancelling aR the factors 
common to the numerator and the denominator.* 

Bx. Multiply g, f, J and J together. 

By the Rule we have 

3 s X “i- 

XO3. In the Multiplication of Fractions, the order of the 
factors is immaterial. * 

Thus (Art, 40 

=* 5 X jjr 

104. It may be here observed that a co:npoun3i fraction de- 
notes the prodiia of the component fractions. 



So 


THE EI^EMENTS OF ARITHMETIC. 


Examples Eli. 

1. Multiply — 

(i) ibyj. (2) Jby|. ( 3 ) «J by 4 * 

<4) ^byvV ( 5 ) fbyV’a. (6) i by g?. 

(7) i of J by 4 of f (8) 3", of by 

(9) i of J by 4 of ?. ♦ (10) of fi’ by 'i'j. 

(i I) of ? by JS of g|. (1?) 4? of by of IiV 

2. Find the continued product of 

(i) i. 4,5, and i- ( 2 ) i J. 4 . J. and g. 

( 3 ) 4.*,?,i'A,and,V (4) 4, U- i*' 

(S) I'S. -Si!, <6) 4?. m. s'V. and ^a. 

3 . Find the value of 


(0 4 of S XT®o + 3 *- 2 i. (2) 4 ‘ 4 + 4 »>‘ 444 ’< 4 -iJf- 

(3) 35 -i><fi + 5 xv^^- 


SECTION VI. DIVISION OK FRACTIONS. 


106 . The meaning which we have attached to Division 
Art. 14, is applicable to the Division ot an integer or a fraction'* 
a fraction, as we have already seen in Art. 93, and as will 
fitl-ther appear from the following Examples. 

Bx. 1. Divide 3 l^y J. 

Here we have to find how often the secondary units in | are 
contained in 3 primary units, /. c, how often 4 secondary units^. 
whereof each is ith of i, are contained in 3 x 5 secondary units of. 
same v glue ; 

the quotient reqd. >^3 x 5-7-4 

divide nd xd enr. of div iso r 
nnmr. of divisor 


Bx. 2. Divide g by 
Here w^, ^lave quotient reqd. 

(Art. 89, Prop. I ) 

— 2 X 5 secondary units whereof each is of i 


• niunr. of divid end x denr^f divisor 
(Jenn of dividend x numr. of divisorV 



DIT1810N or 


m 


Hence we deduce llie Rule for Ae Diviiidn.of Fnfctimfis given 
in the following Article. 


106 Reduce the dividend and the divisor, if 

necess^, to the form of simple fractions, invert the di^scnr, and 
then proceed as in MultipUcaticm. 


Bis. Divide 2j of f by 8 oC|. 

By the Rule we have (2J of i)-r(f of |)“{4 of D+fS of |) 

-ri 


107. It now remains to be seen how far the second meaning 
4>f Division noticed in Art. So» « applicable to ‘he diviiuon of a 
number by a fraction. Division m this sense is the methodjrt 
finding the magnitude of each 


of the dividend when it’ is 


nnaing me magnuuuc ui ^ , 

divided iato Ae pumber of parts indicated by the divMor, « in 
other words, of finding a part of Ae dividend, suA Aat wten 
multiplied by the divisor, it will reproduce Ae dividend. In.Ais 
sense; to divide I by j is to find a fraction, such ttat when mAi- 
plied by jin the sense in which MultipJicat ton is understood in 
Art loi, it will produce 

Now Ae quotient of |-i-| according to the Rule in 
Art 106 is SU : 

and j 

HAce, Ae quotiAt obtoined by Ae preceding Ri^ also ex- 
presses numerically the magnitude of a of ^ dimAd, such 
Aat when multipliA by the divisor it will reproduce Ae Avidend. 


108. From Ae above we see Aat u.the Diviston df^Ftnctions 
also, 

qao^t X divisor .-AvklAd. 

** 

aXABPlM XUL 

t Divide— . , ^ 

^i) I by i (a) a tv I- (3) »l'tiy 

(4) A by-#. <5)* tvVW <$)43A<by4iSr- r 

(y) 4 of J of J Iqr 



THB BLBHBNTS OF ARITBMBT1C> 


r (8) I of i of f by J of t of A. 

(9) li of 2i of 3fj by 2j of 3| of 4}. 

(10) 7i of A of If by A of A of A- 

(i i) 101 J of f of A by i! of 

(12) lA of 2i of 3J by 3/1 of 4 A of h 

2 . What number multiplied by i of J of | will gpve i of 
I off? 

8. What number must be multiplied by the continued product 
of the reciprocals of the first five integers to give the reciprocal 
of the sixth ? 

4 . Divide the di/ference between ten and one*tenth by the 
sum of one and one-tenth. 

Miscellaneous Questions and Examples. 

109 . In simplifying expressions containing fractions, the Rule 
in Art. 76 should be borne in mind. 

Ex. 1. Simplify ^>°^^j~^”^^ -(,V-Tli»)+||-i-3l. 

The given expression 

-I8J. 

» 2 .• A owns { of an estate and i? ^ of the same. For a 

certain price, A offers to sell you of his share, and for the 'same 
price, B offers to sell ] of his. Which is the more profitable offer 
to you ; what is you|: gain by accepting it ; and what share of hh» 
property liust B offer to make the two offers equally profitable ? 

Here there are three questions. Take them one after another* 

(1) To find which is the more profitable offer. 

For the same price^ 

A offers ^ of his shares t . | of | of the estate, 
and B ... ^ J of 



MISCBX<LANB0X7S QUESTIONS AND EXAMPLES. 


.to 


Hence, the question is reduced to the comparison pf the two 
ifiractions I of | and { of ^ ’ 

• i. A i. r., V 5 r and H 

The latter being the greater, E% offer is the more profitable of 
the two. 

(2) To find the gain. 

This is the difference between the two offers, f. ^., between 
and A and equals A - A “ A* 

So thafr by accepting B*s offer, the purchaser gets A nf the 
estate more than what he gets by accepting the other offer. • 

(3) To find the share of his property that B must agree to sell, 

to make his offer equal to A's. , 

A's offer is A whole estate, 
and ^ owns A t*. ••• 

Hence the question is reduced to finding a fraction such thaf; A 
being multiplied by it, will produce A* 

This fraction ■■ A "i* A * 

So that B must agree to sell } of his property to make his offer 
equal to A\ 

Bx. 3 . What is the total number of rupees whereof ^ being 
spent for one purpose, and } for another, there remain 6 rupees 
left ? • 

Taking i+l from the whole or unity, 

we have -A*A- 

' Now I0I21I ** 0 * reqd.—6 ; 

• /. the total no, reqd. -i6-r A" . 

Bx. 4 . A book contains 4 chapters, whereof the 1st and the 
2nd together contain of the whole numl^r of pages in the book ; 
'the 2nd and the 3rd together, f of the whole numbA ; the 2nd 
contains twice as many pages as the 1st and the ^rd togemer ; and 
there are 20 pages in the 4th chapter. What is the total number 
of pages in the book, and how many pages are there in each of the 
first 3 chapters? . • V, 

Here, we have , 

no. of pages in Ch... I W H « erf total * 

Ch. M nCH. in*| 

... ... CK 14 -... Ch, Ill-faxno. in Ch; II 

of total no. ’*fS of total no. 
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T«E AEltHlllmC. 


But by the ^q^sttOHi 

no. in Ch. Ilatt2x(no. in Ch. 1+no. in Ch. Ill) ; 

/. no. in Ch. I+no.in Ch. llI + ax2X(na in Ch. 1+no. inChJII)^ 
or5X(na in Ch. 1+no. in Ch. dftotAloo. ; 


and /. no. in Ch. 1+no. in Ch. Ill » 1 of }{ 

Hence no. in Ch. 11 

-2Xi 

-i 

and /• no. in Ch. 1+i of total na 


or no. in Ch. 1 

-JI-4 

* 

“A 

Similarly, no. in Ch. Ill 

=S-i 

“iV 

Hence no. of pages in the first 3Ch. 

-J+A+A 

and ••• Ch. IV 

But by the question, 

-I -is 

“A 

no. of pages in Ch. IV 

-to; 

ft 

-20 ; 

and /• the total no. of pages 


And hence no. of pages in Qi. I 

«*ft of 8 o*^X2 , 

f «e»«eev««a».e«wir.Ch. II 

■-J of 8 o»i 40 , 

andeeoMOoese.essaeeaCh. Ill 

of SO'^S. 


HfiX. is* A nxun dies leaving his father who gets of his estate^ 
3 widowe who <Bvide i of his estate equally amongst t hem selvies^ 
And 2 sohs and 3 daughters who take the remainder in, em^ a 
mminer that each scm gets twice as mudi as each dagghtor. 
Divide the estate iflto the least number of eoual patSs sadt 
that each claimant may get an integral number of those parts. 

The lather gets } of the estate ; 

^<Ji widow, or ; 

«iid theietnuun i -(t'<i'f)'OT 

Now wwA. takes 3 parts while eadi dlaaghter bdces t 
for the childrea there must be s-t-a+i-f l-f i or 7 
‘whereof each ton ttStes t, andntadh daoghter 3. * * 



Hence eacb son tnices f of |{ oi: i| of the estate,, 

and each danghtef | of H ^ 

Thus theduures ofi the dasmaatt are 

h Ap Vtt iW J 

nnd these fmctions reduced to their equlvdent ones having 1)^ 
least common denominator, are 

ASo tXsi and Ab, 

Hence if we divide the estate into i68 equal parts, the 
father will g^t 28, each widow, 7, each son, 34, and each daughter, 
17 parts ; so that 168 is the numlaier required. 

Bmmples XHT.* 


^ 1 . What is a Fraction and why is it so called ? What are 
the two systems of fractions in common use ? 

2 . State the method of Notation of fractions. Point out 
clearly the relation between the value of a fi^ction and the resultr 
ef the division of its numerator by its denominator. 

8 . Shew that the value of a fraction is not altered if its 
numerator and its denominator are both multiplied or i)OUi 
divided by the same number. 

Reduce } to its lowest terms. 

% What is a Compound'* Fraction ? Shew how to reditce 
a Compound Fraction to the Ibrm of a Simple Fraction. 

Simplify jJ, of of ^ of(|+D, 

8 . Wbat i» a Comi^ex Fraction i Show how to simiri^ itt 

»tapnoi^,f 3 A. 

A workman jj ^ofined A rupees per week (f. 7^ daw) 

emplojmffy af rupees per^ mdnth (d 30 ciayid ^ 
aMthei^ Wl^ latMbmter seoimm 

It 

1. A person inherits f of l^iif an estate ;liO next Ol^itainslqr 
niftf of that estate; and he (mtly pvrcbaans the same. 
Um ¥ t)te, «4»tit 4oiit^’‘88r«iPmf8ndwWfiAOpion«f 
4ie esGIte remuns to be acq^ured byhim, to nnikn liili dlo fSl 
the tOtpM , , 
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tHii ELEMENTS OF AEtTHMETiC. 


^ 2 * A post has ) of its length in the mud, f in the water anct 
12 feet above the water. What is the whole length of the post ? 

3 . A gentleman has two sons and a daughter. His age equals- 
the sum of the ages of his children ; the age of the eldest child 
is f of his age ; that of the second, ^ of his age ; and that of the 
tlnrd, lo years. Find the ages of the father and the first twe 
children. 

4 . Two numbers are respectively \ and } of a third ; and the 
diflfhrence between this last and the sum of the other two is 19. 
Find the numbers. 

6. Find the difference between the reciprocal of the sum of 
the first four natural numbers and the sum of the reciprocals of 
the first four even numbers. 

6. Find the least fraction which being added to the sum of 
I and I will make the result an integer. 


f h Find the }\umber of which the double and the triple to-^ 
gather exceed the half by f. 

2 . If I pay away f of my money, then f of what remains, and* 
then f of what still remains, what fraction of the original amount 
have I still left ? 

8. What number <must be added totltfa+V^A to make the 
lesult equal to 

c 4 * Each of 3 bags contains a certain number of rupee^ 
that the amount in the first and the third taken together is twice 
the amount in the second which is 600 rupees ; and the amount in 
the first and the second together is f of the total amount : find the 
total number of rupees, and the number in the first bag. 

8 . What number must be taken from 2 $S to make the result 
equal to ? 

> 6« Three boys At B, and iC, have each a certain number^ of 
marbles. The number belonging to is 4 of the number belonging 
to all the three ; the number belonging to A and B together is I of 
the total nu^iber ; and the number belonging to C is 10. Find the 
total number of marbles, and the number belcmging to A* 


IV. 

L Whatdo you undersumd by the Multiplication of a number 
by a proper ftractKm ? 

Give tlM reason for the Rule for the Multiphcation of Fractions^ 



MISCELLANSOUS QUESTIONS AND EXAMPLES. Sf 


5. Multiply the sum of |, ], and by the diffbxence between 
f and 

8. AVIiat number multiplied by f of | — } of will produce 

foffi? 

4 . The ^m of the ages of two boys is 24 years, and the diff* 
crence of their ages is | of the age of the younger. What is tibe 
age of each? 

8 . The sum of two factions is 2| times their difihrence, and 
the greater is Find the less. 

6 . Find* the continued product of 4I, sf, and 


▼. t 


^ L ^ What is the meaning of the quotient arising from the 
Division of one ^’action by another? 

State the Rule for the Division ^of Fractions, and give the 
reason for that Rule. 

8. A number divided by 2 becomes half of what it is, and a 
number divided bv i becomes double of what it is. Explain 
clearly the reason ror this. What do you understand by Divisdon 
in the latter case ? 


8. What number divided by 3) will produce ? 

4 . What number multiplied by the sum of I and will equal 
the quotient arising from the division of the diference of } and { 
by the sum of } and | ? 

5 . Divide the product of ^ and ^ by the quotient arising; 


from the division of 


gby2,V 


6 . By what number must you divide 9I to make the quotient 
equal to 23 ? 


▼ 1 . 

L SimpBfir >- 

III®'*' 

S. if owns I of an estate, and sells i of bb share t»- A How 
much more of his share most A sell to S to malm their sbiites- 
c^ial, and what share of the entire eetate will each %>wn hs ’tkat: 
case? 


IBB BLBMBlflS Of hKSmuvaB. 


9 , In » cemin field fiiiere orv 'filfi tme anaoeed in 3 rows. 
Tge number of trees in the ist row is 3 times that in the 3iid, 

2 tunes that in the 2nd. How many trees axe there in each tow ? 

4 . Find the sum of the sum and the difference of 2i and 
withimt performing the operations of Addition and ^d^traotion of 
fractions. 

5 . What part of J is and what part of ^ is } ? 

0 . A man dies leaving 2 widowsi 3 sons^ and 4 daughters. His 
widows are entitled to | of his property, to bedivt&d equally 
between them, and his children to the remainder, to be dividt^ 
in such a manner that the share of a son shall he 
doume of that of a daughter. Divide the property into the least 
number of parts such thar each claimant may get an integral 
number of those parts. ^ 
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DIVISIOiril. BECJMAt?, 

-SECmON VII. NOTATION ANH WMBRATION OF DECIMALS. 

110. We have seen in Art that decimal fractions are 
those that consist of secondk^ units or parts which are t^ths, 
hundredths, &c., of the primary unit Hence, a decimal is a 
fraction having lo, lop^ /. a ro^, or some other power of 10 , fgr its 
denominator, and the numbev) of tenths, hundredths, or other 
parts that it consists of, for its numerator ; and it may be expressed 
ip the same manner as a vulgmr fraction. 

Thus ^ 

thr9^t0nthsy smm 

may he written ^ 

lU. The numerator of a decimal fraction mav be analysed 
into ifo constituent digits which would represent the numbeo of 
tenths, the number of hundredths, &c., that compose the fractsom 

Him, take as an example the decimal fraction 

Then 

“A+tfo+wW 

Take another decimal fraction 

Then 

“ina+ToV+TisffiiaT 

From the above we, see that a decimal fraction may 
rega^hd as a number composed of the figures of its pumeratm, 
the nrst figure on the left representing so* many tenths or 
hundredths, or the like, as the case mey/he^ a«d the othets basihig 
their local values decreasing tenfold at each step towards the 
right ^ 

. IVk Thr prooedinss Ankle another metbioid: of Hotft* 

tioD urn decimal^ aa will be seem bcdoiN^ 

In the Common System of Notation, the local value of every 
tmmrpatafef tenfold at each ssop towards the deMo^es 

iforiHiat'each step towa^ If then' me conri^ thfa 

e»knM^ the%htoftlie 
laitSkTiioe, %u»es tlHir^sepanited lfoni. the^olh^ figuien 

byii nMh such as a d^ we sfiaH baye to^ tlst righpof the dotel 
ema if Ifoureitwbose local vahieaatw so 

ove^ yase |)«|»«eeiie some dadaMl 

hoictifMi or other. 
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^US, 267*203 ■■267 + ^ + + 

■■267^^^, ^ 

/. e-f ‘203 represents the decimal fraction 

So, 'O23 — -flj+xIff+TlfW 

•■loSffj 

1. *023 represents the decimal fraction xJSir* 

And so in other cases. * 

Hence we may deduce the following Rule for the Notation oC 
decimals 

Rule. Having written in figures the integral part of the 
number, if any, place a dot on its right, and on the right of the dot 
write the numerator of the decimal fraction, preceded by ciphers,, 
if necessary, to make the number of figures to the right of the dot 
equal to the number of ciphers in the denominator. 

Bz« Express in figures, two hundred and fifty-six, and fifty-* 
three thousandths. 

Here, there being 3 ciphers in the denominator, the numerator 
53 must have 1 cipher prefixed to it, before it is put after the dot 
and the number will be written thus 

256-053. 

And hence a decimal expressed in the above mode can be re-^ 
duced to the form of a vulgar fraction by the following Rule 

Rule. Write the decimal, omitting the dot and the ciphers, 
ju^t after it, as the numerator, and i followed by as many ciphers 
as there are figures to the right of the dot, for the denominator. 

Xx. Express -028 as a vulgar fraction. 

We have *o28*"f§Jif 

De£ Tl^e dot separating the integral part of a number from 
the decimal is called the Deoimal Point, and the places of 
figures to the right of the dot are called the Deoimal Plaoea, 

118 . The above is the usual method of Notation for dedmals.^ 
We have thus a uniform ascending descending scale of Nota^ 
tion extending without limit to the left and the nghi oi the unit# 
place, the former or the ascending ^rt of the scale Consistiim of 
tens, hundreds, &c., and being siSficient for the egression ot all 
possible integm ; and the latter or the descending part cf the 
stale consistinjg of tenths, hundredths, and being sufficient 
for the eaquressfon of all possible decimal fractions. . 
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It is this capability of being expressed in a uniform systeiA of 
Notation with integers, that constitutes the peculiar advantage of 
decimals over vulgar fractions, and makes them pecufiarly 
adapted lor numerical calculation, as the student will hereafter see. 


114. The above system is evidently convenient and complete 
for the expression of decimal fractions. It now remains to be seea 
whether every possible fraction dkn be expressed in this system. 

Take th^ fraction i. 

Then ^ •“ i N 
Next take 

Theni-txi8-i^-l±i 

■ ■ lo lO 


-•3 + Axi; 

“'SS+iJoXjf 

«r siinilarly«‘333+xA®xJ. 
&c. &c. 


i2±l 

100 


This shews that the operation will never terminate, or in other 
words, that i can never 1^ exactly expressed^as a decimal, though 
by continuing the operation, and taking more and more piaceis of 
of decimals, the difference between i and the decimal becomes 
successively ^nd will grow less and less ; f>., we 

can have decimals a^roximatin^ to the value of without ever 
being exactly equal to it. * 

, From the first of the above two examples, we see that seme 
vulgar fractions can be exactly expressed as decimals ; and from 
the second we see that some again cannot be so expressed, though 
we can have decimals approximating to their value. ^ 

114. A Numeration Table for decimals may be given similar 
to that for integers. 



' Accordingly, taking as an muMAple, any number, i39^ja|it 
may be read as, one hundred ahd ^hirtymine, and two hundredtns,. 
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thousandths and two te« thousandths, But a hundredths + 

3 thousandths •¥ a ton thousandths , 

* dhr •HAo "►tufov 
*T88Ji> 

or two hundred and thirty-two ten thousandths. Thus the de^iinal 
part may be read in two ways, whereof the tatter is the shorter, 
and bemg simtlar to the mode of jiaming ordinary fractions .by 
naming separately the numerator and the denominator, is the one 
usually adopted Besides these, there is another common mode 
of naming decimals, in which the figures in the successive deci^l 
places are read out one after another. Thus the al^ve numper 
will be read thus : — one hundred and thirty-nine, decimal, nought, 
two, three, two. c 

118 . Prop. I. A decimal is multiplied or divided by lo by ' 
removing the decimal point ope place. towards the right or the left. 

Thus, taking any decimal 2:307, 
we have 2*307^ iO“(»+iW®)^ 10- f 8 ft 5 ^.10 
*Wif“ 23 iJo -» 3*07 ; 
and 2-307-5-io-f88JxTfc -^’!f 

-3^307.. 

Pyop. H;— The va’ue of a decimal is. not altered by affisdnsr 
ciphers ter its right 

Thus, t^ipg apy docinwd * 2 S 7 we^^havc # 

Prop, in. The value, of a decimal not haying an 
part ts oecreased' tenfold' by prefixing a cipher to its 'Cft 
ri^|it of the decimal ppint 

Thus, ‘0237 " A ^ ** 37 - 

These ejects are very dififerent from the effects of affixing a^ 
preftiiag ci^prs to 

1 . Express in figures the fallowing* t 

(0 Three-tenths ; seven^enths ; five hundredths ; sixty-six 
hundredths; five and five huiidredths six hundred and sixty and 
sixty-nine hundredths ; one hundred and one hundredth 



or iSxMfkA. 




is ’One ilMllion, and one tnillioiith ; five millinfis efid iUtyj. and ^ 
tvriQ tiicmsand and fifty-threetnillkmths. 

2. * Express in words the following :— 

(1) -02 ; T[*03 ; 21-12 ; I'oooi ; 20-ooo2. 

(2) 123-456; 7891*01112; 13*1517. 

(3) -000001 ; *00000050 ; -00500. 

8. Convert the following decimals into vulgar fractions 

(1) .-1 ; -12 ; 12-34; 567-B ; oi. 

(2) -oooi ; *002 ; -03 ; io0'oo2. 

< 3 ) 35 * 970 ; 00200 ; 12-321. 

4 . Express as vulgar fractions their lovmt temas 4 he 
fbllowing t — 

(1) -±5 ; 2*5 ; -0025 ; *002500. 

(2) 56*64 ; 72*0028 ; 1-002. 

(3) *128 ; 17*28 ; "0032 ; 61*64. 

6 . Express as decimals : — 

(0 A 5 A > ; 9/0. 

(2) W; "iW; 57 sV 

(3) W;^WiFWrf»^!» 8 * 88 . 

Bn Multiply 

(1) *3 by 10, iM and 1000. 

(2) *003 by ie||bo,'dnd looa 

(3) 20*00020 by 100 and loodo. 

(4) *1 56 by 10000 and 100000. 

(5) 20*200 by 10 arid 100. 

7 . Divide 

(1) -300 by 100 and loocido. 

(2) 3-156 by ioo and 1000. 

(3) 3567*1 by 10000 and 10. 

(4) 98765*005 by 100 and twoe. 

« (5) 5*141500 by 100 soid soeoo. 

SBCTION vm. ADDtoOK OF llS(ilMAt^/ 

in.lbBule. Place the nombefsso that nnitsnnay beinider 
adder tens, under tenths, hmdtedtha 

under hundredthSi etc. % 
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Commencing with the column of 6gures on the extrenm right, 
adfi the numbers as in the Addition of integers, and in the 
place the decimal point just below the line of decimal points 
above. 

» 

Ex. Add together 237*008, 5*53298, *023 and r6iooi. 

By the Rule we have 237*008 
5*53298 
•023 
1 *61001 

244*17399 

Reason for the Rule. Since in our Notation, there is a pr(h 
^essive increase of local values tenfold at each step from right to 
left, the number of tens resulting from the addition of the intrinsic 
values of the figures in every column must be carried and added 
to the column to its left ; and the figure in the sum below each 
column will have the local value of that column. In other words, 
the addition is to performed as in the case of integers, and the 
decimal point is to be placed below the line of decimal points 
above. 

The reason for the Rule may be also shewn thus : — 

337-008-237 

Similarly, 

S' 53298 ={S 8 SS 8 ^ •023-T§8Tr; and i-6iooi=}, 

Therefore the 

Example* ZVX 

L Add together 

<0 •*23<5. I-234S. > 2 - 34 S» I 23 ' 4 S and 1234-5. 

(2) io6o‘i, 200*02, 30*003, 4*0004 and *50005. 

(3) *000123, ‘0045, *067, ’89, *10 and ii. 

( 4 ) I 23 < 4 S 89 . 1234-56789 and i2345-6789.\ 

(5) 27-0039, ‘00009, Jooo, 556, and *00556. 

(6) roo3, 40*0005, 600*00007, and 80000*000009. 

2 . Find the sum of 

(j) Three«tenths ; seven hundredths ; seventeen thou^andthj^ ; 
and two hundreds, and fifty-three millionths. 
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(2) Fifty-five hundredths ; sixty-six thousandths ; and seventy* 
'Seven millionths. ^ 

(3) One hundred and twenty thousandths ; one million and 
one millionth ; and fifty thousands, and fifty thousandths. 

8. Find the value of 

i I ) 200*003 + 1 23789 + 88*009 + 3 S"oo5. 

(2) *0073 + • 1 7 3 + 1 28*3 59 -^*627*047. 

(3) 57.'68+6879 + 79*8io + 8io-»-*9II. 

(4) *0047 + ‘00059 + *000061 1 -I- *00000713. 

(5) 1 200*3 + 567*27 + 827*447 + 1 *2. 

(6) 5 5‘5 5 + 66*66 + 77 7 7 *1" SS*88 + 99*99. 

SECTION IX. SUBTRACTION OF DECIMALS. 

118 . Buie. Place the subtrahend below the minuend as in 
the Addition of decimals. 

Affix ciphers to the right of either decimal, if necessary* to 
make thcfiumber of decimal places the same in both. 

Then perform the subtraction as in the case of integers, and 
place the decimal point in the difference below the decimal point 
above. 

Bx. Subtract 2*932 from 26 03. ^ 

By the Rule we have 26*030 

^309^ \ 

Reason for the Rule. The affixing of cipher^ to the right does 
not alter the value of a decimal (Art. 1 16). The rest of the reason 
is the same as that given in the case of the Addition of decimals. 

The reason for the Rule may be also shewn thus •— 

26*03 - 2*932 - ^ - f 

••23*098. 

Examples ZVII. 

1 . Subtract 

(i) 1*23 from 45*6. 

(3) I3‘3 from 1 5*27. 

<S) 41*0056 from 59*9. 


(2) 23*45 from 67*8^ 

(4) 29'atfrom 30*30. 

Wi SS^'ei from 1000*0004. 



THfi 




♦ 2 , Find the ditfcrencc between 
(if One and one tenth. 

(2) Three and thcee hundredths. 

(3) One and one millionth. 

(4) On^ million and one millionth. 

(5) Seven and seventenths. 

(6) Nine tenths and nine hundredths. 

3. Find the value of 

(i) *0235 - *008795620. (2) *3 -*00999. 

(3) 2 * 37 - 1 * 0047 - (4) 53*008 +'6279 -7^ 

(5) 7777 + 99*99- 11 * (6) 1056 -I- 5600-5*600. 


SECTION X. MULTIPUCATION OF DECIMALS. 


119 . Hule. Multiply the numbers as if they were integers, 
and in the product, marl off a number of decimal pla^s equal to 
the sum of the number of decimal places in the multiplicand and 
the number of decimal places in the multiplier, prefixing ciphers 
to the left, if necessary. 


Sx. 1 . Multiply 67*51 by 2*06 

By the Rule we have 6fSi 
206 
40506 

135020 

1390706 

As the multiplicand has 2, and the^multiplier 3, decimal ^laceai 
in the product there will be 2+2 or 4 decimal places; /.the 
product 1^39*0706. 

Sx. 2 ? Multiply *0027 by 15. 

‘0027 regarded as an integer is the same as 27, we have 


27 

»35 


?L 

405 


Tbe ntnA«r«f4Miaial 4 >lac«s in dw 

ntvfis 1 c)(i 3 i« to .^ to wake thenmaber of 


ct reqnim is 0405. 
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Tkt tmsm fartU.RuhinW be sma bdowv 
Taldiif Sx. I, wt hav« 67*;^ 9113*06 

Next tiitaag Ex. we have ’ees? x ts 

•■Tiiftw * * S •• “'ilJfc'" ’o^oS* 

These Examples shew that to muIUpIy decimals is the same 
thing as to multiply them as integers, and thep matic off ih the 
promict a number <» decimal places according to our Rule. 

Bzamples ZVIXX. 

1 . Multiply— 

(1) P'S by Ifta (2) 7 ‘ 6 | by 43'2f. 

(3) ■0023 by 2300. (4) 56 by ‘0056. 

<S) 357701 by 3 003. (6) 4729 01 by -0076. 

S. Find the product of 

(1) One million and one millionth. * 

(2) Seven tenths and eight hundredths. 

(3) One hundred and one thousandth. 

(4) Sixty>seven and sixty'seven hundredths. 

(5) One hundred and fifty thousandths. • 

(6) Three hundredths and six. ' 

8 . Find the value of 

(i) 3*2 X 32 X '02 X ■002. (a) 5779 X 5729 x<ooo6. 

(3) is7'3S8x 3591009. (4) lodBsbx’oodyX'aooot. 

(5) •001x200x3-30. (6> •i27X4So'»54X-a9. 


SECTION XI. DIVISION OF DECIMAtS. 

ttO. Bui*. Petform the dtvinon as if the dividend anfl the 
dhriaor were integers. , 

tf the number of dhcimal places in the dividend eouals that 
!• thie diviaor, the quotient obtained will be die one reqmred ; if it 
ntee^tWmthe divism, math oSinthe qanUettt* number of 
* ' dpteeas eqdlltntlin Hffeamef between thn^fwih pre&dng 
)toth*kftifaeceM«iy; and flit is IsBS than the number of 
IBbKW in. the n. ntiWbar of cipoen to fhe 

rlw^wtient equM 



98 


THE ELEMENTS OF ARITHMETIC. 


If, when regarded as integers, the divisor exceeds the dividend, 
dir if the division does not terminate, then affix ciphers to the 
right of the dividend, and carry on the operation as long as ne* 
cessary, taking care, in pointing the quotient, to reg^ these 
ciphers as so many additional places of decimals in the dividend. 

Bz. 1 . Divide 1*2 by *025. 

By the Rule we have ( V 025 regarded as an integer is the 
same as 25) 

25) 12,00(48 
ICO 
200 
200 

We put a comma to separate the additional ciphers affixed. 
Here the total number of decimal places in the dividend being 
3, u the same as that in the divisor, the quotient required is 48. 

Bz. 2. Divide '272 by 2*9 to 4 places of decimals in the 
quotient. 

By the Rlile we have 

29) 272,00 (937 
2 61 
no 

230 

m. 

27 

t' 

We need not carry on the division further, as we have now the 
number of decimal places in the quotient*«5-i »»4, the required 
number, and the quotient required is '9937... 

The reason for the Rule will be seen below. 

Taking Ex. 1, we have i* 2 -?-'o 25 «} 5 - 5 -x}fc 

- 18 ^ X XxinX ijgfl- 12 X 4-48. 

Next, taking Ex. 2, we have •272+2'9«-^<jJr-J-{J 

X X flv X X Tii8vat . 

Now 

A ® X firi(nr**0937—«*« 

These Examples shew that in the Diviskm /of decimlhlsj^'^ 
divide the ninnl^rs as if th^ were integers, affiking cijplieia td ilHt 
<iividend if necessary, cAre beii^taken to {^ce tm 
in the quotient according to our]^ule. 



RttCUItRING DECIMALS. 


9^ 


Examples XIZ. 

1 . Divide 


(0 

•5568 by 2’32. 

(2) 

2*292 by *0135. 

(3) 

78-8977 by 26*33. 

( 4 ) 

66*4488 by 9*9. 

(s) 

78-78 by -0026. 

(6) 

*00624 by 2 *o8* 

(7) 

1122-3333 by -99. , 

(8) 

121416*3 by *009. 

( 9 ) 

2I22'2 by -0018. 

(10) 

6*33 by '0025. 

(II) 

33-363 by -00275. 

( 13 ) 

94*5 by *225. 

Divide to four places of decimals 


(I) 

247*943 by 13 * 3 - 

(2) 

1516*17 by '0023. 

(3) 

78*007 by '01 35. 

( 4 ) 

•0023 by 6*69. 

(s) 

64*005 by 17'6. 

(6) 

*0008 by 3*3. 

( 7 ) 

22 25 by 23*8. 

(8) 

0025 by *009. 

( 9 ) 

135*002 by *121. 

(lO) 

*007 by *00073. 

Find the value of 



(I) 

2*5-5- *002 5. 

( 3 ) 

*2 5 025. 

( 3 ) 

*iI-r*oon. 

( 4 ) 

*0143 * 3 . 

(S) 

i 7 io-r*oi 7 i. 

(6) 

*0247 - 5 - *001 3. 


4 . What number multiplied by *25 will produce 63 ? 

6. What number multiplied by *225 will produce 126 ? 

6. What number multiplied by the quotient arising from the 
^division of 12 by ’075 will produce 13 ? 

SECTION XII. CONVERSION OF VULGAR* FRACTIONS INTO 
DECIMALS. RECURRING DECIMALS. 

121 . We have seen in Arts. 1 10-112 how to convert a decimal 
into a vulgar fraction. We have also seen in Art. 114$ that some 
vulgar fractions can be converted into decimals consisting K a finite 
number of figures, ahd others cannot. We will now give a general 
ftule for the conversion of vuljgar fractioi^ into dfecimals^ and 
ascertain where such conversion is exactly possible and n^ere noL 

122 * To convert a vulgar fraction into a decimaL 

Sola. Having reduced the fraction to its low^ terms, divide 
the^mnnesator by uie dehomtnator as in the DWieiop qf decuiMd9» 
to the numerator} and carryii|| oh Ae divisiah^pMH 
to as necessary. ^ . 
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Since a fraction denotes tj»c quotient^ of the numerator by the 
4 ^ominator the reason for the Rule is evident. 

Sz. I, Convert y into a decimal. 

By the Rule we have 125) 2,000 (16 

750 

7JO 

/• 1 Jj*"’oi6. 

The following mode will at once indicate the process and the^ 
reason for it. 

2 ^ ^ l OXIOXIO ^ 2 ^ SX2XSX2XSX 2 

las^sxs: 10“ *’5x5x5^ 10® 

- 0 , 6 . 

10® 

Here we resolve the denominator into factors, and multiply the 
numerator and denominator by such a power of 10, as will enable 
us to cancel all these factors, t. e., as is divisible exactly by the 
denominator. 

Ex. 2 . Convert ^ into a decimal. 

Following the second mode, we have 

3 3. , 

80 10X2XXX2 lO* 

Ex, 8. Convert into a decimal. 

By the Rule we have 18)5,0000(2777 

2L 

UP 

126 

140 

126 

*4 

A -2777^ 

128 . Ptfop. proper fraction in its lowest terms be^ 
convened fnto a /tf^wMM/rViii^decinial, only when the denominator 
is composed solely of the factors 2 and 5. 

Fort the process for converting a fiactfoii into a decinud, as 
we bm^seen in ArL i2d^ consists only in aiding ciphers to the 
numetat^y ( F.y multiplying it by some |X)wer oC 10^ aiid • 
dividing the resolt by the denominator, marking- off the. proper' 
number eff decimal places in the quotient. And asy the meboipt 
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being in its lowest terms, the numerator and the denominator ha^ 
mo common factor, /. the division will terminate and we shffl 
have a terminating decimal only when the denominator will 
divide the power of lo exactly u e., when the denominator consists 
solely of the factors 2 and 5, which are the only factors of whidi 
10 and its powers are composed. 

PMp. n. When the division of the numerator of a proper 
fraction, with ciphers affixed, by the denominator, does not termi* 
natc, the figures in the quotient must begin to recur before we 
have got a number of them equal to the number of units in the 
denominator. 

For, in carrying on the division, as we always bring down 
the same h^re o from the dividend to constitute the successive 
partial dividends, these partial dividends, and therefore the fibres 
in the quotient, will begin to recur as soon as we get a remainder 
equal to one of the former remainders. Now •/ every remainder 
must be less than the divisior, t\e,y the denominator, the 
difierent possible remainders are i, 2, &c., up to the integer next 
below the denominator : and /, the number of different possible 
remainders « the denominator minus unity. And the numera- 
tor, which forms with affixed ciphers the first partial dividend^ 
is also less than the denominator, /. before we have got a number 
of difierent partial dividends and a corresponding number of 
figures in the quotient, equal to the number of units in the denomi- 
nator, one of the former partial dividends must recur, and thence 
the figures in the quotient will begin to recur? 

Thus take as examples i, f, and 

We have 

L 3)i*oo(*33 lU 7)3'ooooooo('42857id 



2L • 

10 

20 

9 

14 

I 

60 

37o)S3’ooooo(*J4324 

SL 

370 

40 

i6oe 

3$ 

I4&> 

•^0 

1200 

4SL 

IIIO 

10 

900 

7 

74^ 


76 o 5 




tap 



in. 
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In I, we see that the partial dividends recur from the first, and 
tMfe figures of the quotient are 33 

In II, the partial dividends recufi^after we get all the possible- 
different partial dividends, 10, 20, 30, 40, 50, 60, in the order 
30, 20, 60, 40, 50, 10, and the figures in the quotient recur after the 
sixth, 7//S., I, in the order 4, 2, &c. 

In III, the partial dividends recur after the fourth, and the^ 
figures in the quotient recur after the fourth in the order 432 &c.,'^ 
the first figure 1 not recurring at all. 

124. Deffl. Non-'terminating decimals in which the figures 
thus recur are called Beourring or Oiroalating Deoimals. 

A circulating decirral is called Pure or Mixed according as 
its figures recur from the first or not. 

The set of recurring figures is called the Period or Bepetend. 

Thus, '333..., ‘428571428571428571..., are pure circulating 
decimals, and ‘1432432432..., ‘2777«.«, are piixed circulating 
decimals. 

125. Circulating decimals are written by writing the figures 
only to the end of the first period, and putting dots over the first 
and last figures of the period. 

Thus, ‘333*««is written ' 3 , 

‘428571428571 ••• ••• •428571, 

•143*432 ■>435 

••• ^7 

c 

We now proceed to the converse process of converting recnr^ 
ring decimals into vulgar fractions. 

126. To convert a pure circulating decimal into a vulgar 
fraction, 

Buie.* Write the period as the numerator ; and for the deno- 
minator write as many nines as there are figures in the period ; 
and then reduce the fraction to its lowest terms, if necessary. 

Bx. 1. Convert *j into a vulgar fraction. 

By the Rule we have ’ 3 *“f " 

Bx. 2 . Convert *42857! into a vulgar fraction. 

W8 have -42857! -AW. 

Mtason for the Rule, Take Ex. 2. 
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Let tbe circulating decimal *42857 1428571 .••be represented by 
the symbol jt. * 

Then * :r-*4a857i42S57i... 

and ioocx>OD)C:r»iQOoooox *428571428571. 

•-42857i*42857l42...'(Art Ii6, Prop, I) ; 

,•* IQOOOOO X X -;r -42857 1 *42857142857 1 ... 

-*428571428571..., 
^.,999999X.v-42857I. . 

Hence Jl* 

Here,* the artifice employed is to multiply x and the circulating 
decimal by such a power of 10 as will make the first period an 
integer, and then to get rid of the non-terminating part by subtrac- 
tion. 

Next, take £x. 1, and let :ra>*333 

Then */ the period has only one figure 3, it will be made an 
integer by multiplication by 10 ; and we have 

loxjr- 3*333 ; 

/. 10 x.r-,r- 3*333 

- 333 

or 9X,r— 3, 
and /. or— 8. 

127 , To convert a mixed circulating decimal into a vulgar 
fraction, • 

Buie. From the decimal down to the end of the first period, 
subtract the non-recurring part, regarding both as integers, and 
write the remainder as the numerator ; and ^ for the denominator 
write as many nine% as there are figures in the peric^, followed 
by as many ciphers as there are figures in the non-recurring part. 

Bx. Convert *i43i into a vulgar fraction. 

By the Rule we have 

Reason for the Rule* 

Let,r-*i432432... 

Then, employing the same artifice as in Art. 126, successively 
to make the decimal to the end of the first pefiod an ii^eger, and 
the decimal to the end of the non-recurring part an integer, 
we have 


10000 xjr — 1432*432... 
and ioxjT- r432432« 
by subtraction 


and 


9990x^-1431 
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^ IftS. To perform uccur€Udy the fundeineiitEl oper&tfons Rrith 
recurrmg decimals, we must reduce them to vulgar fractions, 
and then perform the operations with these last ; and then we 
can reduce the resulting vulgar fraction to a decimal 

We can however perform these operations approximately 
without reducing circulating decimals to vulgar fractions, as will 
be seen in the next Section. 

A 

c 

Examples XX. 

1 . Convert into decimals the fhllowin^r vulgar fractions ; — 

( 0 i. i. A “d 9*s- i A. Ai A 

(3) ii A» ris tfJi- (4) it A sis* 

(S) iifl, * 588 and i^A. (6) AVVA, Alt and f 

2 . Reduce the following vulgar fractions to decimals correctly 
to 5 places of decimals : — 

(0 I’ji A and ( 2 ) ft i> iV End iV 

(3) i*r> A> End 2%. (4) JJ, If and JJ. 

(5) fiSg,HEnd«. (6) 7?,St,T5TEndrf^. 

8. Reduce the following vulgar fractions to recurring deci- 
mals 

(0 ?j End |{. (2) 2?> iS End 

(3) 85i a?, « and (4) gf.«.iVkandJfa 

(5) H» Ji 8i and (6) J, J J, AlAr and gig. 

c 

4 . Obnvert the following decimals into vulgar fractions : — 

(1) -f, -if, -gj and laj. 

(2) s-78,4'ii,3'35 and g‘tf. 

(3) f3*.S75,«*l4 and 75. 

(A)‘ 73, -83, -81, 8-5 and *6?. 

(S) ‘01, 'oo^i, •679 and I •J6§. 

(6^ •ioj, 'ooji ’of and ^5* 

SECTIOH XIIL APPROX;M4kTE l>BCllIAL;p!PEItA1|OII8v , 

1S0. The symbol < read /fw /iatt indicitV ^ number 
before it, i%less than that after it, and the symbol •p' gtwur 
Jhem, indicates that the manber befeie it, i« ftoMUer tl^^that 
after it. 
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19 D. We lieve seen in ikeoiy^ what millions, billons, trilh- 
tms, &e.. ate \ but in praeHce^ we sddotn have to deal wim 
numbers^above hundteds of si^liens. Thus, the j^pulatioa of 
India is about too millions : and that of the world is estimated 
at 1110 millions. The annual revenue of all India is about 6o 
crores or doo millions of rupees. The mean distance of the Sun 
from the Earth is less than o6 millions of miles, 
a 

The higher numbers, billiofls, &c., are very large, indeed so 
very krge, that we cannot readily form any adequate conceptmn 
of their magnitude. Thus, if it is asked, "flow much will a trillion 
of grains of rice weigh one who has never considered the ques- 
tion may, considering the smallness of a grain of rice, answer 
that the weight will be a few maunds, or at the most, a few 
hundred maunds. But on a little consideiftltion it will be found 
that, the weight is something much greater. For, i maund«>4o 
seers, and s seer *80 tolas; 1 maund >■80x40 tolas— 3200 
tolas, and on counting the numb^of grains contained in a quantity 
of rice weighing 1 tola, it will be found, that it never exceeds 1000, 
so that 1 maund can never contain more than 3200x1000 or 
3200000 grains of rice ; and.*. the number of maunds in one trillion 
of grains of net wiUbeatleastequalto^fio^fifiJJ^g^Jttflt***^^®- 
ioulmtt|gaaaftaOM3i25oQoooooo, which is an immense quantity. 

181 . As numbers above millions are very lar^e numbers, 
and seldom occur in practice, so numbers Jbelow millionths are 
very small, smd may be ni^ecUd in practice without any off 
predtfble error in the results of most of our calculations. Thus, 
taking the orcBnary obit of moneys 1 rupee, ^ ^ rupee > 

tWf P>ce which is<i pice ; timwoits » r«P«c<T»fes of i pice, 
2. *000001 of 1 rupee <*0001 of I pice, vfhirh is almost inappre- 

ciiU»le, Hence, in dealing with deciiYiial% u^ere a rupee is the 
unit, if ue reject the decimal places after the 6th, we shall be 
rejecting what is almost inappreciable. And the same thing may 
be shewn of other units. Generally, carry on our opirations 
correctly Uhorf places of decimals^ we shall have a0 cMroxitna- 
don student for all practiced purposes, * 

We now proceed to five Rules for these approximate or con- 
tracted operations. 

mmin thtt deeioiBl to the required 
nom|^ofphice9,iiipe<^^ Iqr I Uielwt %uie maioed, if tho 

Wl Write * 5037 P 734 '«oeatiiiiigoki 1 y $ places of dectmidsso 
.aMd>t«apiitoximatdy correct » 
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By the Rule, increasing 9 by i, ue have 10 in the place of 9^ 
oi 80 in the place of 79 ; and the required decimal is *30580. 

Reason, *30580 -given decimal *305 79734 ■■'000002^, and 
*30579734‘- '30S79 -* *00000734. But *00000266 < *00000734 ; 
.*• ’30590 is nearer to the given decimal than ‘30579. 


133. Addition.— Buie. In each summand retain 2 or ^ 
more figures than the required number, observing the Rule in 
Art. 132 ; perform the addition, and then in the sum retain the 
required number of places. 

The reason for the Rule will appear from a comparison of the 
contracted and full operations given below. 


Sz. Add together ‘2*53789637, 15*00785678, 20*000087654 and 
*1000345678, correctly to 5 places of decimals.i||j^ 

Contracted jonn. Full fornu 


2*5378964 

15*0078568 

20*0000877 

*1000346 

37'64S87SS 


2-537896 

15-007856 

20*000087 

*100034 

37*6458751 


78 

654 

5^ 

3718 


the sum required is 37*64^7. 


134. Subtraotipn.— Buie. Retain 2 or 3 figures more than 
the required number of places in the minuend and subtrahend, 
observing the Rule in Art. 132, and then perform the subtraction, 
and in the difference retain the required number of places. 

• The reqfon for the Rule will appear below. 

Bz. Subtract *0^ from *14 so as to be correct to 5 places of 
decimals. 


Contracted form 

•I4-C-I444444 

*off— *0666667 

*0777777 

.*. the diff.^ *07777. 


Full form, (Art. 128.) 

-*o7-*07777777m.- 


133. Xultiplioation.-^Bule. Under the piultipKcand write 
the figures of the multiplier in the reverse ordea placing the tmits^ 
figure below that decimal place of the multipUcm^o whidi the 
operation is to be carried. 

Multiply by each figurf of th^ multiplier all the figures the; 
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multiplicand that are above and to the left of itself^ neglecting 
figures to its right except for the purpose of seeing what should 
be carried and whether the first figure in any partial product is to 
be increased by i according to Art. 1 32. 

Place the first figures of the several partial products in the 
same vertical line, add those products together, and in the sum 
mark off the required number of decimal places. 

The sum will be the product^ required, true or nearly true to* 
the required number of decimal places. 

The reason Jor the Rule will appear^ from a comparison of the 
contracted and full forms of operation given below. It is based on 
the following considerations 


Units X units 

give unjts. 

Units xtenths 

tenths. 

Units xlundredths 

hundredths. 

&c 

&c. 

Tens X units 

tens. 

Tens X tenths 

units. 

Tens X hundredths 

tenths. 

&c. 

&C. 

Tenths X units 

tenths. 

Tenths x tenths 

hundredths. 

Tenths x hundredths 

thousandths. 


jnareains a. mouse 
&c. .. &c. 


Bx, 1 . Multiply 257056 by 18*6203 correctly to 4 places of 
decimals. 


Coniratied form. 

257056 

302681 

2570560 

2056448 

154234 

5141 

77 

478*6460 


Full fofm. 
25 7056 
118*620 3 
77 1168 


5141 120 
154233 

2056448 

257056 

478-64S#368 


Explanation of the process. Above i thdre being no» figure, we 
suppose a o supplied, which does not alter the value of the multi- 

S cand, and then we put dowp t x6, 1x5, &c.. successively. 

the next line we put the product by 8. In tne third line,. 
^x 6«*36, ftom which we carry \ and add it to 6x5, fUtis getting 
33, and we then increase the 3 In the units* place of 33 by 1, since 
6 the figure rejected is>4 ; and thua.we have 34 of which we 
put 4 betow 89 and then {xoceed o|. In^the next line 2 x lo,. 



loi 
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ive carry i, and add it to 2 xo or o and put i below 4, and 
then proceed on. Slmilarlv We get the last fine. If wo look to 
the partial products in the contracted operation from toIow up- 
uards, we see that they are the same as tne cut off portions of 
the partial products in the full form from above downwards. 

Sz, 2. Multiply J by ‘j6 correctly to 4 places of decimals. 


Contracted form. 

•J- 0 ‘ 333333 ... 
•i^"0*i66566... 
Hence by the Rule 
we have o*333333**** 
666fo 

200 

20 

2 

‘0555 


r 

Fullfortn, (Art. 128). 

• 3 -i ; ; 

*’ 0555 »*'* 


136 . BivisionABule. In the divisor, retain a number of 
figures equal to the required number of decimal places together 
with the number of integral places which the quotient n ust 
9>ntain, and make this the new divisor ; and in the dividend 
retain a nrmber of figures that will contain this new divisor less 
than 10 times but not less than once. 

Having obtained the first figure of the quotient, to find the next 
figure, cut off the last figure of the new divisor, and regard the 
first remaiijder as the partial dividend. Having obtained the 
second figure of the quotient, proceed to find its third figure in 
the same way ; and so on. 

In multiplying thp divisor by each figure of the t^uotiem 
take into account nguree of the divisor that are diK df to what 
should be carried. 

The r$0Stm tor the Rule will kpptur frOln a of the 

conttmeted end full operations given below» 

s 

- by r35»4S corttttly to 4 {dinM 

off deciniais., 
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Coniracted form, 
7 35H3) 8*6134,52 (1-1715 
•7124 
12610 
7352 

5256 

5147 

111 


U 

37 

37 


Ex, 2. Divide *1^ by J. 
Contracted form, 

-333) ‘1666 (.5 
1666 


Fkll form. 


7*35343) 8*6134 

73534 

53 (ri 7 i 5 
L 

12610 

jLm 

5257 

33 

«. 

790 

7ot 

111 

-73 

37 

34 

0890 

5343_ 

56470 

76315 


Fall }orm, (Art. 128). 

•3-1 

A quotient-*ix}-J-i*5, 


Ex. 8. Divide 9*0072 by *07 correctly to 2 places of decimal!^ 

Full form. 

The quotient - X — 

^ 10000 7 

^ 8917128 

7 


187. In approximate operations with terminating decimals, 
tbe Rules in Arts. 13a to 1^6 should always be followed. In the 
case of lecumng decimals, tt IS advisable to 'carry on^tlte opera- 
tions after reding the decimals to vulgar fraftions, as in.this 
way we somOtimes get very simple results, as we see in Ex. 3 of 
Art) 1,6. 

188. We shall now compare vu%a>; ftactipns with decinvtia 
as (esratds thdr lesoective adrantaKCs aad disadvantages. 


Contracted form. 

•070707) 9’<»7a (t27’3* 
19365 

»4«4t 

5334 

4949 

375 

»3 

63 

S7 

6 



no 
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^ Advantages of the use of vulgar fractions, 

I. Vulgar fractions occur to us more readily and ‘naturally 
than the corresponding decimals. Thus ^ occurs to us more 
readily than or S ; it more readily than *25 ; ji, much more 
readily than *125 ; and there is no comparison between ^ and 
■333*-> i ond *1666..-, &c., in point of simplicity. 

II. By vulgar fractions, we caji exactly express all fractional 

parts with a finite number of figures ; but this is not possible with 
decimals. Thus^ the fractional part one-third can expressed 
4is a vulgar fraction by but as a decimal it will be expressed by 
*333 ad infinitum. 

Advantages of the u.e of decimals, 

I. The notation of decimals being only an extension of the 
Confimon System of Notation, is far more simple and convenient 
than the notation of vulgar fractions. 

Though we cannot express 'some vulgar fractions accurately 
excei)t by an infinite numl^r of decimal places, yet by taking a 
sufficient number of these places, we can express them by an 
approximation suffiiunt Jor all practical purposes, 

II. The fundamental operations are performed in the case of 
•decimals far more easily than in the case of vulgar fractions. 
Further, as the studecU will hereafter see, decimals are incompar- 
ably better adapted for Logarithmic oomputation than vulgar 
fractions. 


Examples XXI. 

1. Write the following decimals retaining only 5 places of 
decimals, so as to be approximately correct : — 

(1) *062^4678 ; •123456789 ; *987654321. 

(2) -135791113 ; -24681012 ; 'SirS^SS- 

(3) -8642867 ; '1 393477 1 ; -72336872. 

(4) '27i ; -0273 ; *0923. 

X Find the value (correct to 5 places of decimals) of 
( 0 1 23456789 + 23-4567891 + 34*567891 2, 

(2) -0036912 + -036912 1 5 + *396121518. 

( 3) 3 *i + 1*5247+ -oi. 

(4) *345 + *4? +6-Si + 5605^. 
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tS) »*’345-'«»f + 7i-'fa3. 

9i9i+6'3S-ri^- ii’d. 

(7) 1234S6789-9876543SI, 

(8) 13*579 « ”3 xa4’68 1012. 

(9) 5‘i9«52925x 39-354945. 
iio) -1x4 ; 2-27X-I3 ; -ISxjll. 

(11) -247 X 5 ; 2-2Jx iS ; 2-4x5. 

(12) -i X 4 ; I -4 X 2-5 j 6-7 X 9-4. 

(13) 1234-56789-5-987-654321. 

(M) 357'9”3^246-8 i 9I2. 

(is) ■j-s-6; -^-5-3; -1^+9; I5-S--3. 


MISCELLANEOUS QUESTIONS AND EXAMPLES. 

189. In working 91^ Examples in decimals, the remarks in 
Arts. 76 and 77 shoul^jK borne in mind. 


The given expression 


/i±:oj6 v.m.,* 
>o-? A -V- ^ 


■t’flMr’* A+V“Ti5»+W , 

■ -012 -n 2-5 -1 2-5 12. 


Sac. 2. What decimal added t« *4-1- *5 will make the 

'Sum equal to 6 ? • 

By the question, * 

the decimal iequired-6-(J+4+-4 + -5)expressed as a decimal. 

Now6-{i-l-i+*4+*5)-6-(J+A) 

-6-n 

“4*a4; 

4*ai is the decimal lequired.. 



iia THJt of az \ xuwxic . 

Sx. 8* Find the value of ^ 5 

df decimals. 

We have i — i 

ivivr^* 666666. 

TV B * S yi ^^^ 41 ^^^^**«******^******^'* 

TxSvJvi 1*1 ""*0083333 

TTFx^l^iVBVB "• 3888 

1 VlVSvlxJ xS >?7 ■■ *0001984. 

1 V5 xJxjijVBTIT^ * ‘0000248 

^ xV X 81 f J xixff xTTFKiy * *0000027 

TkFx8x4^?B AxTVBVB xTa “ *0000002 

8 cc.«»&c. 

the sum —271^14 ; 

and /. the value required •iw27i8Hti 

Here, to ensure accuracy we retain 7 pla^fs of decimals (/. 2 

more than the number required) in the valuS of the several frac- 
tions, and we stop after 6rst seven figures 

in the values of all the succeeding fractions will be zeros. 


Xxamplea ZXU. 

L 

1 . What is a Decimal Fraction, and why is it so called ? 

Shew that the ordinary Notation of decimals is an extension 
<if the Common System Of Natation. 

8 . Shew how to convert a decimal into a vulgar fractictti; 

Convert *0325 into a vulgar fraction in its lowest terms. 

8. Shew that a decimal is multiplied or divided by any power 
of ID by removing ihe deci^ point to the right cxr to the left a 
mimber of places equal to|||fi|hi|idex oltlie power. 

Find the value of ^ 2 ^ — io*«f 7 $ x to** 

4L <kMArertthevaftmof^4-^4«<i*Akitoadedmid^ ^ 

8. A number betpg inuUl^^fed by iMd tea a fdittea 



MISCELLANBOllS QUESTIONS AND EXAMPLES. 


IIJ 


decimals in the product. How many places of decimals had « it 
originally ? 

6 . A number being divided by lo* has 6 places of decimals in 
the quotient Find the number of decimal places in the dividend. 

n. 

1 . State the Rule for the Addition of decimals. 

Add together 3*25, *0928, ‘0013, and 5’o3i. 

8. Give the reason for the Rule for the Subtraction of decimals 

Find the difference between 

*1234 + 1 -234 + 1 2*34 + 123-4 • 

and 1 234 + 1234 + 1 234 + 1234. 

8. Find the value of 

1000 - *0001 + 1 -ooo - *100000. 

4 . Point out the effects of affixing and prefixing ciphers to 
a decimal. 

Find the difference between *375 and *0375, and between 
•003750 and *00375. 

6. A person owns f nf an estate, and he subsequently pur- 
chases *24 of the same. What decimal of the whole estate does 
he now possess, and what decimal of it must he dispose of, that 
he may have exactly half of the estate left for himself? 

6. Find the sum of the sum and the difference of *2357 and 
2*357 without actually performing the operations of Acfdftion and 
Subtraction. 


in. 

1 . Give the reason for ithe Rule for the Multiplication of 
decimals. • 

Multiply *035 by 5*23, and find the difference between the 
result obtained and the pr^uct of 523 and 3^. 

8 . The sum of the ages of two hoys is 15 years, and the'age 
of one of them is *5 of the other. Wlu||b the age of each ? 

8. The greater of two numbers is 175 timestlie less, and 
their difference is equal to *54-^ *09. Find thetnumbers. 

4 . A gentleman spends a certain sum in the fiftt weeh of 
a mim^ ; i*S times thal sum in the seconid week ; and in the 
third week, 2*16 times the ansount npent in the first two weeks 

,, S 
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't«g«t1ier; atid 'he finds that. Ibtfifem altogether apeat:796/n9ies. 
How much did he spend in each week ? , 

Find the vafaexrf - -t 

19 

6 . Divide 1500 rup^ds amongst three persons, and T, 

in such a manner that B May get ^*35 of what A gets, and C, J of 
what B receives. 


1 . State the Rul^ for the Division of decimals. Divide'6*25 
by 35, 2*5, and 002$. 

2 . What number must be multiplidi by *023 to produce i6fO‘? 

3 . What nuniber must be divided by ^O29;t0;prodacef6 ? 

4 . Find the greatest and the least of the .foUowing three 
numbers : — 

•Jy"o2; 2SX*io; and 1*054-21. 

3 . Find the value of 

of ‘264X*o5 + ‘ 6254 -i-'booi. 

6. What decimsil 0^275 ts the number. 2*2 ? 

4r 

‘V, 

1. ^Yb&t is a Recurring Decimal, and why is it so called ? 

Shew how to convert a recurring decimal into a vulgar ftactient 

2 . Shew that when a vulgar fraction cannot be converted into 
a terminating decimal, the figures bf the decimal must recur. 

Ckmvert VV >nto a* decimal. 

3 . le the system of notation for decimal fractions sufficient 
for the expression of all fractions ? 

Shew that the only; vulgar fractions that can be converted into 
terminatiifg decimals are those in which in their' lowest terms the 
denominators are compose^ exclusively of'thef factors 2 and 5. 

^Can the faction ^ be converted into a terminating; decuntf ? 

4 . MuhifAy *i79 by *45 and divide the msult by *3fi. 

3 . -ShMlW^tbat the decinial 5*1416 lies between y and ff}. 

^6. Confvett *37l and''Sjy idto ^vulgar 
intb dectibiils. ^ t . . . 
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m. 


Fiild'the yalRie (oorsect to /4 places of 4eciiiia)f} of 
2 

I . I I 




*i- 


5X3’'*'sx3»‘ 


1x3 


+ &C. 


SL Explain clearly how ^the operations of Addition and 'Sub- 
traction may be performed with recurring decimals, without 
convertipg them into vulgar fractions, so as to give results that are 
approximately correct. 

Find the value of 

ii - 027 4 7*ft -a'5. 

3. Find the value of 


i+: 


correctly to 5 places of decimals. 


A, The first of three numbers is *| of 
-second, *4 of the third i and their sum is 43. 


the second, and the 
Find (the numbers. 


3* Find the value of 

is 5 X 5 * ~ 7 X S^**" 

_ J_L__L_+__J L_+te;\ 

I339 3x339* 5x339* 7 X 239» y 

trorrectly to 4 places of decimals. 

6. Express a dedmal cortectty 

to 5 places of deciinals. 
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CHAPTER III. 

THE FUNDAMENTAL OPERATIONS WITH CONCRETE 
INTEGERS. 

SECTION I. OF MONEY, WEIGHTS AND MEASURES. 

140 . We have )^itherto considered our operations with regard 
to abstract numbers, or concrete numbers of one denomination' 
only. But we have also to deal with concrete numbers of different 
denominations. Thus, we may be required to add together several' 
sums of money, each consisting of rupees, annas and pies ; orfwe 
may have to find the difference between two sums each consisting 
of rupees, annas and pies ; and so on. 

141 . The different kinds of concrete numbers which occurjn 
Arithmetic are those expressing Values of Money, Weights’iof 
Substances and Measures of Length, of Surface, of Solidity, 
of Capacity, of Angular Magnitudes, of Number and of Time. 
For the numerical representation of quantities of each of these 
different kinds, a certain quantity of the same kind is taken as the 
unit of the highest denomination, so that any given quantity would 
be represented b)^ the number indicating the number of times that’ 
it contains the unit of the same kind ; and the unit of each kind is 
divided and subdivided into units of lower denominations, the 
object being to enable us to express quantities in integers of 
different denominations. Thus, suppose we have to express 
numerically the length of a line which contains the linear unit 
1 foot 5 times together with i of a time ; the whole length expressed 
in feet will be represented "by the mixed mumber 5J ; and if we 

< divide the length of 1 foot into 12 equal parts, and call each part 
an inch? the fraction i of a foot will be represented by the integer 
6 incheSy and the whole length, by 5 feet 6 inches. 

The unit, adopted in each case, and its successive divisions and 
subdivisions, are purely conventionaly and are different in different 
countries ; though some grounds of convenience must form the^ 
basis of these conventions. 

We 'subjoin the ordinary English and Indian Tables connecting 
the units of different denominations for each of the above kinds- 
<»f concrete quantity, with short remarks on each. 

ENGLISH TABLES. 

Table OF Money.-' 

148 i In this Table, the different units are connected thus ; — 

^ 4 Farthings make i Penny written \d, 

13 Pence i Shilling is, 

20 Shillings 1 Pound £i. 



TABLES OF MON]EV, WEIGHTS AND MEASURES. 




The symbols /. j. d. and q, (the former symbol for a farthing) 
arc the initials of the words lihra^ solidus^ denarius and quadrant 
l^atin nan^s of certain Roman coins or sums of money. The 
symbol q is not now in common use, the fractions ^ and 
annexed to pence, representing i, 2 and 3 farthings respectively. 

The following coins are now current in England 


Bronze^Coins, 

A.Farthing, the coin of least value. 
A Half-penny — 2 Farthings. 

A Penny »4 Farthings. 


Silver Coins, 


A Threepenny-piece 
A Fourpcnny-piece 
A Sixpence 
A Shilling 
A Florin 
A Half-Crown 
A Crown 


- id. 



«= 12 ^ 


«= 2S, 

2S, 6d 
« SS. 


' Gold Coins, 

A Half-Sovereign *» los, 

A Sovereign ■■ 20s, 

The following are some of the old English coins, but they are 
not now current : — 


Silver Coins, 


» 

A Groat 

» 4^. 



A Tester 

- 6d, 



Gold Coins, 




£• 

s. 

d. 

A Noble 

— 0 

f> 

S. 

An Angel 

=» 0 

10 

0. 

A Half-Guinea 

0 

10 

6, 

A Mark or Merk 

«• u 

13 

4- 

A Guinea 

« I 

I 

0. 

A Carolus 

» I 

3 

0. 

A Jacobus 

•• 1 

5 

a 

A Moidore 

Ml I 

7 

a 
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The standard of gold coin in England' is 21 pSSitlt of pure gokf 
j|nd 2 parts of alloy melted together. Each of these' 24 parts is** 
termed a rata/, and the standard gold is said tb be aS tLarats iiiie. 
The weight of a Sovereign of i pound Troy. (See An. 1434*^ 

The standard of silver coin is 37 parts of pure silver and 3 parts 
€if alloy. The weight of a ^illingw^ of 1 pomid Troy* The' 
weight of a penny of a pound Avoirdupois. (See An. 145). 

In England, the bronze cotvage is not a Ujsy*/ tender for more* 
than \2d,\ nor is the silver coinage for more than 4ar.; the gold 
coinage being a legal tender for all amounts. 

Table of Troy Weight. 

148. The name of, this Table is derived by some from Troyes 
a city in France, and by others from Troynovant a name for 
London. It is used in weij^hing gold, silver and other costly 
anicles, and also in philosophical investigations. 

In this Table, 

24 Grains (grs ) make i Pennyweight ... i dwt. 

20 Pennyweights •«« i Ounce ... i oz. 

12 Ounces ... 1 Pound ... i lb. or lb. 

Diamonds and other precious stones are weighed by carats^ 
each carat weighing grains. 

TABLg OF Apothecaries* weight. 

144. In this Table which is used in weighing medicines, 

20 Grains (grs.) make 1 Scruple ... 1 sc: or 

3 Semples ... 1 Dram ... i dr. or Z\ 

8 Drams ... 1 Ounce 1 oz. or fi 

12 Ounces ... 1 Pound ... 1 lb. or lb. 

In this Table, the pound, and consequently the ounce and the 
grain, are the same as in Troy Weight. 

• Table OF Avoirdupois Weight. 

146. The word Avoirdupois is derived from Avoirs (goods> 
and Poids (weight). Avoirdupois weight is used in weighing all 
heavy and toarse articles. 

In this TablCi 

16 Drams make 1 Ottnee oz. 

]6 Ounces' ... i Pound lb* 

28 Poqnds I Quarter qi^ 

4 O^rtersr ... 1 Hbhdiedweigltt cwt ' 

20 HuiMitdiweigfits 1 Tj^b Ton: 
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1 Stone of meat or » & Iba,. 

1 Stone (gonmllirX H 
1 J^iiktn m Bnttet m 5611»^ * 

X Fodder of I^ead «■- cwu, 

I Pack of Wool «« 240 lbs. 

I lb. Avoirdopois m 7000. grs. Tmyi 

i lb. Troy ■■ 5760 grs. Troy. 

I lb. Avoirdbpois - Ttoy«« 4 H<^ ^ Tnoy. 


Table of Likbal Mbasuue. 


146 j In this measure, used in measurins distances, lengtha< 
breadths, and the like, 


3 Barleycorns make 1 Inch i in. 

12 Inches I Foot 1 ft. 

3 I^«et 1 Yard: .0 i yd. 

54 Yards i Rod, Pole or Perch 1 po. 

40 Poles Furlong i &r, 

8 Furlongs Mile 1 

3 Miles League i lea. 

69! Miles Degree ... i deg. or i*: 


4 Inches 
22 Yards 
too Links 


make 


I Hand (used in measuring horses) 

! cS}( 


1 Palm«3 in;, t Span-9 in., 1 Cubit- LS in. 

I! Pace -5 ft., 1 Geographical Mile*-^th of a degree. 
1 Line — of an inch. 

I Mile 1760 yards. 


Table of Cloth Measure. 

147 . In this measure, 

2} Inches make i Nail. 

4 Nails X Quarter ..«• i^qr. 

4 Quarters i Yard m. I ifi, 

5 ^rters 1 English El}. 

4 Quarters 1 French EU. 

3 (garters r Flemish Ell. , 


Table OFISUPERFICIAL OR SQVAItB M^aburb. 

14$: In this measure^ whidi isnsed^mmeamt^ng axeas^ 
unite of' the drat fein; detsB^mitlOns^ tlie$l|uarr Indt, Um 
Sqoaie^ F6ot, tbeSquam YaidlmMi tlit Sqpafe^l^iRmaieaRSi^ 
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closed by squares having for their sides an Inch, a Foot, a Yard, 
an^ a Pole of lineal measure ; and as the lineal inch, foot, &c., 
have already got with one another the conventional relattqps gpven 
in Art. 146, the square inch, square foot, &c., must have with one 
another, certain relations which are not conventional but necessary. 
We must find out these relations before we give the table. 

. To find the relation between a square 
yard, take A BCD to represent a square yard, 
so that AB^AD^ i lineal yard ; afid divide 
AB,^ AD each into 3 equal parts like Ah^ Ad ; 
then each of these parts foot. Draw 
lines horizontally and vertically as in the 
figure ; then each little square is 1 square 
foot. 

Thus the no. of sq. feet in i sq. yard 

■■ small squares in the large square 

^ horizontal rows like ABEd 

X small squares in each row 

= 3x3-9- 

. Similarly it may be shewn that the number of sq. inches in i sq. 
foot==> 12 X 12 ; and so on. 

Our Table will therefore run thus 


144 Square Inches make i Square Foot ... i sq. ft. 

J Square Feet ... 1 Square Yard ... i sq. yd 

Square Yards ... i Square Pole ... 1 sq. po 

40 Square Poles ... i Rood ... 1 ro. 

, 4 Roods ... I Acre i ac, 


I Ac. =4 roods =4 X 40 sq. poles 
=4 X 40 X 30J sq. yds. 

— 4840 sq. yds. 

1 Sq. Chain =(22 x 22} sq. yds. 

-484 sq. yds. 

Hence xo Sq. Chains=x ac. 

I So. Mile « 1760 X 1760 sq. yds. ■■640 acres. 

A Rod of Brickwork— 272 J sq. ft. 

A Square of }''looring— 100 sq, ft. 

A Yard of Land —30 ac. 

A Hide of Land — 100 ac. ^ 

Two ^uare feet the area of ope square foot, but two /set 
area esiclosed by a square having two feet for its side— 
2 .x 2 or 4 square feet This distinction should be borne in mincL 


foot and a square 





t 






A 

> B 
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Table of Solid or Cubic Measure. ^ 

149 . In this measure, which is used in measuring volumes, 
the successive units, viz.^ the Cubic Inch, the Cubic Foot, and the 
•Cubic Yard, are cul^s having for their edges the lineal Inch, Foot, 
and Yard, respectively. Therefore, for the same reason as that 
stated in Art. 148, the cubic inch, cubic foot, and cubic yard must 
have with one another certain necessary relations, which may be 
ascertained thus : — ^ 

Let the annexed figure represent a cubic yard, then AB — 
AC^AD^i lineal yd., and the 
face ./4/?-£‘Cis a sq. yd, containing 
as in the figure,, 9 sq. feet. Through 
the lines of division of ABEC^dxdiVJ 
planes parallel to ACBD^ and 
CEGF\ then these planes by their 
intersection will divide the cube into 
9 equal solid figures each standing 
on one of the 9 squares in A CEB. 

If now we draw through A' and L 
(the points which divide AB into 
3 equal parts) planes parallel to 
ABEC^ we shall have each of these 9 solids divided into 3 small 
cubes, each of which is a cubic foot ; and thus in a cubic yard 
there are altogether 3x9 or 27 cubic feet. 

Similarly a cubic foot* 12 x 12 x 12 or 1728 cubic inches. Our 
Table will therefore stand thus : — • 

1728 Cubic Inches make 1 Cubic Foot ... 1 

27 Cubic Feet ... i Cubic Yard ... i 

A Load of Rough Timber *40 cub, ft. 

A Load of Squared Timber- 50 cub. ft, 

A Ton of Shipping *42 cub. ft. * 

Table of Wine Measure. 

160 . In this measure by which wines and all liquids except 
malt liquors and water are measured, • 


4 Gills 

make 1 Pint 

• •• 

1 pt. 

2 Pints 

r Quart 

• •• 

I qt. 

4 Quarts 

E Gallon * 


!• gal. 

10 Gallons 

1 Anker 


1 ank. 

18 Gallons 

I Runlet 


I nin.' 

42 Gallons 

I Tierce 

• •• 

I tier. 

2 Tierces 

I Puncheon 


I pun. 

63 Gallons 

I Hogshead 


» hhd. 

i Hogsheads 

* 5‘p® 


I pipe. 

2 Pipes 

I Tu^ 


1 tun. 


cub. ft. 
cub, yd. 
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Table op Ale a»d Bebr Measure. 




16L In this ineasiire used in^ measuring^ malt aau 

water, 


2 Pints 

make 1 

Quart ... 

1 qt. 

4 Quarts 

... 1 

Gallon 

1 gal: 

9 Gallons 

... 1 

Firkin ... 

1 fir. 

2 Firkins 

< 1 

Kilderkin 

1 kil. 

2 Kilderkins 

... I 

Barrel ... 

1 bar* 

ijt Barrels or 54 Gallons 

.*• I 

Hogshead 

1 hhd. 

2 Hogsheads 

... 1 

Butt 

X butt 

2 Butts 

oeoi 1 

Tun 

1 turn 


Table oe Corn or Dry Measure^ 
152. In this measure. 


2 Quarts 

make i Pottle 


I pot. 

2 Pottles 


I Gallon 

... 

1 gal. 

2 Gallons 

... 

1 Peck 

... 

I pk. 

4 Pecks 


I' Bushel 

... 

I bus. 

2 Bushels 

... 

t Strike 

... 

1 str. 

2 Strikes 

.*• 

X Cooxnb 

... 

X coomb, 

2 Coombs 

... 

X Quaner 

... 

I qr. 

5 Quarters , 

... 

1 Load 

... 

1 load. 

2 Loads 


X Last 

... 

I last. 


Table of Coal Measure* 

f 

153. In this measure used* in measuring coal, lime, &c^ 

4 Pecks make i BusbeL 

3 Bushels i Sack. 

12 Sacks ••• 1 Chaldron. 


Table of Angular Measure. 

«. • 

154 . The circumference of every circle is 8U|moseil to be* 
divided into 360. equal parts*^ each of which is oalm <a degree. 
The degree and. its subdivisieas arer connected tbue ^ 

60 Semds nudm . t Miouto/ j/L 

do Minutes^ I Degna mfA,*. 

1 Second is written i^. 



asfousH TABCxa;^ 


VUk, 


TABLB ormnimeK 


i;i Uaitt . make 

le: Dozens 
20 Units 

120' Units ••• 

241 Sheets of Paper ••• 
so Quires 
10 Reams 


Dozen* 

Gross. 

Score. 

Long Hundred* 
Qoire* 

Reaxn.. 

Bale. 


Table of Time. 

169 . 60 Seconds ...make 1 Minute ... 1' , 

6a Minutes ... i Hour ... i hr. 

24 Hours ... * 1 Day ... 1 day. 

7 Days ... 1 Week ... i wk. 

I Second is written 1". 

A yjrer is divided into 12 parts called Calendar months, eacls^ 
containing a certain number of days as given in the following 
lilies; — 

Thirty days^iave September, 

April, June, and November : 

February, has twenty«eight alone. 

And all tile rest have thirtyone : 

But leap-year coming once in four, 

February then has one day mdre. 

The time from one vernal equinox to another, that is the solar 
year, consists of 36 $*2422 19 mean solar days. The ordinary year. of' 
369 mean solar days differs therefore from the solar year by '2422t9., 
or nearly ^ of a day ; and in 4 years this di^rence wdbld nearly^ 
araotii^ to a day. To prevent this emar; Jultas'Claesar introduced 
e method of correction by which every fourth year, called a Zei^' 
or year, is made to consist of 366 days, an extra da^ 

called the Intercalary day, being added to the month of Febniaryw 

Thus, the average Julian. ycari«365’25 days. ; • 

but the solar year. » 365-242219 days 

/. the difference ■» 'oo/ySr of a day ; 

and tbis^ifference.in 400 years would amount to. 400V.0077&1. or 
daya; that is^ if fn any yeat: tte equmox furona 
day, 406 years aAer* that yeat, it willl&ll 3 diys< earlfer; 
and 1257 ycatt after, it will fell f^STH^ooyyhi or days,, 

. nearly m days earltefr, abcordiat to the Juliaii Cafenw. 
This iior^feet was what^ was aetui^ ctoerved in the yeftr 1580 of ttev 
Chrisidte ; 16 r^edferea 9 in the year jirs^ the year of ^ GotmcH^ 
ol Mio^ the vernal equinox fell on^he am of mreli, in the yesio 
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1582, or 1257 years after, it feU on the nth of March. To correct 
this*^ error, Pope Gregory XIII caused 10 days to be omitted in that 
year, making the 1 5th of October follow the 4th ; and to ^prevent 
the recurrence of this error in future, he ordered that in every 400 
years, three of the Julian leap years should be regarded as ordinary 
years, those which complete centuries, the numbers expressing 
which centuries are not multiples of 4 : thus, in the Gregorian or 
New Style, 1700, 1800, and 1900, are not leap yearsj but 1600, and 
2000 are. ‘ 

In England, the New Style was adopted on the 2nd of Septem- 
ber 1752 when the error amountedito 11 days. 

167 . An Act of Parliament “To CONSOLIDATE THfi Law 
RELATING TO WEIGHTS f\ND MEASURES” came into operation on 
the I St of January 1879. 

It enacts firstly : That the bronze bar Standard Yard then in the 
custody of the Warden of the Standards shall be the Imperial Stan- 
dard Yard (the bar being at the temperature of 62" by Fahrenheit’s 
thermometer) ; that it shall be the only standard measure of 
extension wherefrom all others are to be deduced ; and that the 
3’jjth part of this yard shall be an inch. 

Now the length of the pendulum vibrating seconds in the lati- 
tude of London in a vacuum, and at the level of the sea, is found to 
be 39*1393 such inches. This affords the means of recovering the 
Standard Yard shduld,it be lost. 

It enacts secondly: That the platinum weight of one Pound then 
in the custody of the same officer, shall be the Standard Measure 
x)f Weight, and that the p^^rt of it shall be a grain, and that 

5700 such grains shall be contained in one Pound Troy. 

Now the weight of a cubic inch of distilled water is 252 458 
grains Troyi the barometer being at 30 inches and the thermomete 
a»t 62*. This affords the means of recovering the Imperial Standard 
Pound if it be lost. 

It enacts fttirdly: That the Standard Measure of Capacity shall 
be the Gallon containing 10 Imperial Standard Yo\xn^% Avoirdupois 
weight of distilled water, weighed in air against brass weiglits, the 
barometer b^ing at 30 iuphe s and the thermometer at 62*. 

Now this weight fills 277.274 cub. in. and thus the Imperial 
'Standard Gallon contains 277.274 cub. in. 

, 168 . An Act of Parliament was passed in 1864, legalizing the 
use of the Metric System of Weights and Measuresp 'ftat Act has 
since been repealed, but the system is retained in use by the Weights 
Heasures Act,of 187^* 
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In this system, the several Tables run thus 

L Money, r Franc (the unit) about gld. 

lo Centimes (r) make i Decline, 
lo Decimes ... i FRANC. 

II. Weight, i Gram (the 0010-15.4325487 grs. 

10 Milligrams make 1 Centigram. 

JO Centigramo ... 1 Decigram. 

10 Decigrams ... 1 Gram. 

• 10 Grams ... i Dekagram. 

10 Dekagrams ... i Hectogram. 

10 Hectograms ... i Kilogram ( — 2^ lbs. 

Avoir, nearly.) 

10 Kilograms ... i ^Myriagram. 

in. Length. 1 Metre (the unit)«39.37o8 inches. 

10 Millimetres make i Centimetre. 

10 Centimetres ... i Deceimetere. 

10 Decimetres ••• i Metre. 

10 Metres 1 Dekametre. 

10 Dekametres ... 1 Hectometre. 

10 Hectometres ... 1 Kilometre («§ mile- 

nearly). 

10 Kilometres ... i Myriametre. 

IV, Surface, i Are (the unit)— 100 s(j. metres. 

«■ 1 19-6033 sq, ydSr 
10 Centiares make i Declare. 

10 Declares ... i Are 

10 Ares ... I Dekare. 

JO Dekares ... i Hectare. • 

V. Solidity, i Stere (the unit )- i cub. metre. 

-35’3i7 cub. ft. 

10 Decisteres make i Stere. 

10 Stores ... 1 Dekadtert. 

VL Capacity, i Litre (the uniO-Tiftjoth part 1 cub. metre 

— 176077 pints. 

10 Centilitres make € Decilitre.^ 

10 Decilitres ••• I Litre. 

10 Litres ••• 1 Dekalitre. 

10 Dekalitres 1 Hectolitre^ 

10 Hectolitres ..• I Kilolitre. 

ft will be observed %h 2 X the several multiples afld submulttples. 
oif the unit in each of the foregoing Tames, result from the 
midtiplication and division of the unit by pdiors of 10. 
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Table OF Morby. 

160 . In this Table, 

3 Pies make t Pice. 

13 PiesorA Pice m»» I Anna. 

i6 Annas a** ••• ••• (••• I Rupee. 

15 Sicca Rupees i- 16 current Rupees. 

The following are the coins now in use. 

Copper Corns. 

A Pic. 

A Half pice. 

A Pice. * 

A Double pice. 

Silver Coins, 

A Two^nna piece. 

A Fourranna piece. 

A Half-rupee. 

A Rupee. 

The following are the only Gold Coins 
allowed to be coined under the Indian Coinage Act, 1870 

A Ftw-rupee piece. 

A Ten-rupee piece. 

A Gold Mohur or Fiiteen-nipee piece. 

A Double Gold Mohur or Thirty-rupee piece. 

^The goj[d mdhur weighs 180 grs. Troy and consists of 11 
parts of pure gold and 1 part of alloy. The other gold coins are of 
the same fineness, and their weights ace proportional to their values. 

The rupee weighs 180 grs. Troy and consists of 1 1 parts of 
pure silver and i part of alloy. 

The other« silver coins are of the same fineness .and of pro- 
portionate Veight. 

The double pice weighs 200 grs. Troy. The other copper coins 
•are of the proportionate ^weight. ^ ^ 

Under the Indian Coinage Act^fAct XXIllof 1870) now in 
force, the gold coinage is not a legal tertikr; the rupee and the 
half rupee are a legal tender for any amount ; and^lhe copper and 
the other silver coins are a legal tender only >^ior Inmrtions of a 
rupee. « 

Approximately, 1 rupee» 2 aUlhngataUaig* 4 sieaoicw ^ 
weight of the 
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^shillings at any time depaada vttpoatiue.nita^of eacchange between 
England and India. At present a rupee is worth only a little ovfcr 
^na shilling. ^ 

The following Table is used in keeping accountsJn Bengali 

4 Cowries make i Ganda, 

5 Gandas i Burl 

so Gandas 1 

4 Pans ... I Chauk. 

4^ Chauks ... i Kahan. 

1 Cowrie«-3 Krantis«4 Kags»7 Dips>»8 Bats«*9 Dantis. 

None df these denominations is the name of any actual coin ; 
l)ut the kahan stands for i rupee, the chauk for 4<amias, and the 
pan for 1 anna. ^ 

The notation used in Bengali accounts is peculiar. The kahans 
are represented by the ordinary numerals, i chauk bv the vertical 
stroke i*, 2 chauks and 3 chauks by I*, and i pan by the oblique 
stroke and 2 pans and 3 pans by V* and J*. 

Generally, in Bengali, if units of any denomination are repre- 
-sented by the ordinary numerals, their quarters are rejpritsented 
by I*, t* and Vf and dm quarters of these quarters by /• /• and c^*. 

Thus 2 Rs. 14 as. will be written as in Bengali ; so, 1 
maund 20 seers (See art. 162) will be written as >|». 

^Besides the theoretical cowries in the above Table, there are 
cowries or shells in actual use in the Bengal bazar for the 
ment of very small amounts, n pice being equal to 80 cowries 
generally. 

In Behar and the North«*Western Provinces, the folbwing sub> 
divisions of the pice are in use : — * 

2 Damris make i Chhidam. 

2 Chtiidams f Adhela. 

2 Adhelgs I Paisa or Pice. 

} 

Table of Bengal gold and Silver Weight. 

100. In this Tablet • 

4 Punkos ' niake 1 Dhan. 

A*0hiin8 ••• ••• 'I 'KOttL 

6 Rattn «. t Anna. 

’Rsttisnop R Mashaa.pr 

16 Annas I Tola 

32 Tolas**! ib, ^my.o. 
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T*able of Bengal Doctors’ Weight. 


161 . In this Table, 

' 4 Jabs 
5 R^ttis 
2 Dh^ns 
12 Mdsh^s 


make i Ratti. 
... ^ I Dhdn. 
... I Mdshd. 
1 Tola. 


Tola — i8o grs. Trc^. 


Table of British Indian Bazar Weight. 

162 . In this Table used in weighing coarse articles, 

5 Sikis or quarter rupees (in weight) make i Kancha. 

4 Kanchas or 5 rfcpees in weight ... i Chatak. 

4 Chataks ... i Powa. 

4 Powas ... I Seer. 

5 Seers ... i Pusury. 

8 Piisuries or 40 Seers ... i Maund. 

1 Bazar Maund — 100 lbs. Troy— 82^ lbs. Avoirdupois — 
of 1 Factory Maund — i Maund 4^^^^ Seers of Factory weight. 

i Seer— 80 rupees’ weight-80 x 180 or 14400 grs. Troy-zJ lbs. 
Troy — Jjf lbs. Avoir. 

I Factory Maund— J cwt. 

Bengal Regulation VII of 1833 (now repealed) first introduced 
the Tola of 180 grs. Troy as the standard unit of weight. The 
Table of weights given in that Regulation runs thus ; — 

^ 8 Rattis —I Masha — 15 grs. Troy. 

•12 Mashas— 1 Tola — ite grs. Troy. 

80 Tolas —I Seer — 2j^lb8. Troy. , 

40 Seers — i Maund— loo lbs. Troy. 

The following is the Table of Bombay local weights : — 

4 Dhans ^ke 1 Raktika. 

8 p.aktikas ... 1 Mds.hd. 

4 Mdshds ... 1 Tank. 

72 Tanks ... i Seer. 

40 Sqers » ... i Maund— 28 lbs. Avoir. . 

20 Maunds ... 1 Khandi. 

The following is the Table of Madras local weights : — 

10 Pagodas make Palam. 

8 Palams Seer— 10 oz. Avoir. 

5 Seei% Bis. 

8 Bis or 40 Seers Mattild«i2S lb$« Avoir. 

20 Maunds Khahdu 
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Table of Linear Measure. 


163 . in Bengal, 

' 3 Jabs ‘ 

4 Angulis 

3 Muds 
2 Bighats 

4 HAts 
looo Dhanus 

2 Kroses 
2 Gavyutis 

4 HAts 

20 KAthas or So HAts 

In the above Table, i 
English. 

But generally, i Kros — loo 
2 furlongs 7 poles yds. English. 

I HAt— 18 inches generally. 

In Bombay the half hAth is called Vent ; and the measuring rod 
or kAthi for land is 9*4 ft. 

In the North-Western Provinces, 

I Ilahi Gty “33 inches, 

3 Ilahi Giij= I Bans. 

20 Bans = 1 Jarib. 


make x Anguli. 

Muti. 

Bighat. 

Hat. 

Dhanu. 

Kroa or Kos. 

Gavyuti. 

Jojan. 

I KAthA. 
r Bigha or Rasi. 

Kros = I mile ; furjong 3 poles 3I y^ds 
Rasis*B8ooo HAts » 2 miles 


Table of Cloth Measure. 


104 . In Bengal, 

3 J^s 

3 Angulis 
S Girahs 
2 HAts 

In Bombay, 

2 Angulis 
24 Tasus 

In Madras, 

I Kovid 


inAke i Anguli. 

I Girah, 

... I Hat 

... I Guj^i yard. 

« I Tasu, 

** I Guj — 27 in. 

— 18*6 in. 


Table of Land Measure. 

166 . In Bengal, 

X Square Cubit ••• makes x Ganda. 

20 Gandas or $ Cubitj long by 4 wide make i Oltatak. 
16 Chatides or So Cubits long by 4 wide I Rathau 

20 Kathas or 80 Cubits long by^ wide x Bigha. 
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A Katha«8oX4 or 320 sq. cubits. 

— • 120 X 6 or 720 sq. ft. 

A Bigha ■■ 8 q X 80 pr 6400 sq. cubits. • 

■■ 120 k 120 or 14400 sq. ft. 

1600 sq. yds. 

From Art. 148, 

I acre » 4840 sq. yds. 

—3 X 1600 sq. yds. +40 sq. yds. 

— 3 bighas +- A bigha 
-3* bighas. 

The Benares or Ghazlpur Bigha 

a- 3600 sq. Benares guj — 3136 sq. yds. 

— 2 Bengal bighas nearly. 

In the North- Westefn Provinces, 

20 Biswas —1 Bigha. 

1 Bigha —jdoosq. Gm Ilahi 

— 3025 sq. ycis. 


In Bombay, 

39^ Square Hits 
20 Kathis 
20 Pands 
6 Bighas 
120 Bighas 


In Madras, 


1 Manai 
24 Manais 


make 1 Kathi. 

Pand. 

Bigha— 3897*4isq. yds. 
Rukeh. 

Chahur. 


2400 sq. fit. 

> I Kani«*6400 sq. yds. 


Table of Bengal Lime Measure. 

166 . *2 ft. 3 in. long by i ft. 8 in. \ — i Ferah 

wide by g in. deep y weighing iiids. 

80 Ferahs Or 225 ’tub. ft. j — 100 maunds. 


^ Table of Bengal Liquid Measure. 

167 . f 4 Chataks make 1 Powa. 

4 Powas ... I Seer. 

40 Seers ... i Maund. 


168 . 


Table of Corn Measure. 


In Bengal, 
5 Chataks 
4 Kunkis 
4<Reks 
20 PaDies , 
16 Sollies 


make 1 Kunki?^ 

... 1 ^tek« 

... I Pally. 

... t Solly. 

... 1 Kahua— 40 mds. 
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In Bombay! 

36 Tanks 
• 2 Tiparis 
4 Sers 
16 Paylis 
8 Pheras 
25 Pheras 


make i TiparL 
••• 1 Ser. 

... I Payli«>2f lbs. Avoir 
1 Phera. 

... I Khandi« 

••• 1 Muda. 


8i Paylis of lime ■■ i Phcra. 

I7f Paylis of rice ■■ i Phera. 

In Madras, 

8 Slaks make 1 Puddi, 

8 Puddis X Markala>750 cuV 

5 Markals ... i Phera. 


Table op Bengal Time. 


IMm 60 Anupals 
60 Vipals 
60 Pals 
7J Gharis 
8 Prahars 
7 Days 
15 Days 
2 Pakshas 
2 Mas 
lUtvs 
fi Vatsars 


1 

make z Vipal. { 

I PaJ. ' 

••• I Chari or Danda 

I Prahar—3 hrs. 

... I Day. 

... I Hatta. 

••• I Paksha. 

... I Mas. 

.... 1 Ritu. 

... I Vatsar. 

... I Yug. 


The Hindu year of the Sakabda era begins from the xst w 
Baisakh, corres{X)nding with about the nth, nth, or 13th of Apri.' 
Its length 365 days 15 Dandas 31 Pals 31 Vipals and 24 Anupals. 
The Samvat year begins from the first day after the new moon in 
CWtra. The two Hindu eras in common use are the Samvat, 
which commenc" ‘ 57 B. C., and the Sakabda, ♦ which com- 
menced from 78^ ^ , D. • * ' 

The following are the names of the Hindu months, with their 
.astronoirical lengths in days, hours, and minutes. ^ 


Months. 

Diys. 

hrs. 

min. 

Baisidth 

•t» 3® 

es ^ 

12*8 

Jyaishtha 

«.« 31 

9 

40*4 

AkSbadh ... 

31 

u 

39‘2 

Sravan^ 

... 31 

11 

• j6*8 

Bbadra 

««• 3^ 

0 

S »5 

Asvib' 


xo 
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Months. 

Days. 

hrs 

min. 

Kartic 

... 29 

21 

3S-8 

Agrahayan ... 

29 

12 

: 9-6 

Paush ... 

29 

8 

21*2 

Magh 

... 29 

10 

54*4 

Falgun 

... 29 

19 

21*6 

Chaitra ..4 

... 30 

8 

8^4 


In ordinary reckoning) a fract^pn of a day belonging to a month 
is generally counted as one entire day, the difference between such 
fraction and a whole day being deaucted from the length of the 
,n#*xt month. Now the amount of this deduction is. variable ; and 
nence^ is that the number of days in a month according to the 
Calendar is not always, the same. 


Hindu) 


170 

a unifor; 


Act XXXI of 1871, which provides for the adoption of 
system of Weights and Measures of Capacity, enacts 
amongst L, things, that the unit of weight shall be the Ser 

equal French Kilogramme *=21 lbs. 30Z. 4*3830 

drams ^ijroirdupois, and the unit of the measure of capacity, the 
ineasura^^Qj^^^jjjj^^jg sneh- Ser of water at its maximum density 
welgne^, in a vacuum. 


SECTlI 


3N II. NOTATION OF XTONCRETE INTEGERS. REDUCTION. 


ras 


fl. The Notation of concrete integers is extremeljr simple, 
/ave only to wTite down the numbers of the successive deno- 
'tions one after another, with the abbreviation for the denomi* 
^on of each number, above or by the side of the ss^e. 

Thus, five pounds six shillings eight pence will be written 
• £. s, d, 

£1^ 6 s. 8<i or 5. 6. 8. 


172. Def. Beduction is the method of expressing a num- 
ber of one denomination in units of another. 

• 

178. *Bule I. To reduce a quantity from higher denomina* 
tions to a lower, one, multiply the number .of the highest denomi- 
nation in the given quantity by the number connecting that deno- 
mination vfJth the next*lower, and to the product add the number 
of the next lower denomination, if any, in the given quantity; 
repeat this process for each succeeding denoijfination till the one - 
required is arrived' at. 

Btile II To reduce a quantity from a lower denomination 16 
a higheri divide the given quantity, by the number connecting its 
denomination with the next h^her, and set diFinl the Temaimer^ 



. - t ' REDUCTION. 


ray 

if any^ under its own denomination, and {the quotient Under 4 he 
next higher ; repeat^ the process with the first and the Successive 
*quotients*tiIl the required denomination is arrived at. 

Ez. 1 . Reduce R28 13a. 3 pice to pies. 

By the rule we have 

R28 I3<i. 3 pice. 

i6 

168 
448 a, 

13 

46k a. 

4 

1844 pice. 

1^47 ,• 

3 

5541 pies. 

Ex. 2 . Reduce 1000 tolas to seers, &c. 

By the Rule we have 
5 I1000 tolas. 

4 200 cht. 

4I 52 pow. 

' 12 seers. 2 pows. 

The reason for the Rules will be seen below. 

In £x. I, 

II28 13«. 3 pice»28xi6a. + i3a.4*3 pice. 

-46i^r.+3 pice - 461 X 4 pice + 3 pice 
« 1 847 pice — 1847 X 3 pies 
« 554 i pies 

In Ex. 2f 

1000 tolas cht. -iaoo cht. • 
pows»5o pows. 
seers ■•12 seers 2 pows. 

174 . Here may be noticed the advantages of the use of the 
Metric System. ^ 

Ia this avstem, Reduction from oUe denomination to Another 
is^iper&smod by a pimple tiranspositi^n of the decimal poinU^ 
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*34 

Thtt^ 3 kilom. 5 hectom. 6 dekam. 7 m. 9 decim. 

* -*(3 Rioob+sx 100+6 X 10+7+ A)inu 

-3!567-9 ttt. 

■■356 79 dekam. 

•35*679 hectom. 

&c. 

Examplefi ZXIlI. 

1. Reduce 

(1) Ri 2 13a. ^p. to pies ; and 1000 pies to rupees. 

(2) R23 14^. sP* to pies ; and 250 annas to rupees. 

(3) 59 7A to pies ; and 500 annas to rupees. 

(4) R234 15a. to annas ; and 196 annas to rupees. 

(5) ;^2i 2«. 3d. to pence ; and 5ood. to pounds, 

(6) £z 2 3/r. 4id. to farthings ; and lood. to pounds. 

(7) 225 half-sovereigns to pence ; and 5633 pence to half- 

guineas. 

(8) 529 half-crowns to pounds ; and £12 5«. to crowns. 

(9) I lb. 2 oz. 3 dwts. to grains ; and 1234 grs. to ounces. 

(10) 12 lbs. 13 oz. 14 dwts. to pennyweights ; and 123414 grs. 

to pounds. 

(11) 3 tons. I4*cwt. 3 qrs. to pounds; and 1000 oz. to^ 

pohnds 

(12) 5 tons. 15 cwt. 16 lbs. to grains Troy ; and 10000 pounds 

to tons. 

(13) 25 tolas 12 rattis to rattis ; and 1000 rattis to tolas. 

<14) 31 maunds 32 seers 3 chts. to kanchas ; and 1000 tolas 
to seers. 

(15) 100 maunds to tolas ; and 10000 tolas to maunds.. 

(16) • i*mile 7 fur. 13 po. to yards ; and 2000 yards to miles. 

(17) 23 yds. 2 ft 7 in. to inches ; and 525 in. to yards. 

(18) i^ac. 2 ro. 3,sq. po. to square yds. ; and 3000 sq. yds. 

to acres. 

(19) 15 cub. ft. 27 cub. in. to cubi^ inches ; and 500 cub ft. 

to cub. yds. ^ 

(io) 2 kroses 50 dhanus to cubits ; and 15678 cubite to Iproses. 
(31) 5 Itroses 20 rasis to cubits ; and lopo rasis to kfoses^ , 
^22) ’ 28 t^has 1 s kathas ^ kathas | and $2$ kathaiWbigll^ 
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(23) 39 bighas i6 kathas to kathas ; and 1650 chataks to 

bighas. a 

(24) * I kilog« 2 hoctog* 3 dekag. to grams ; and 9976 S 4 

miUig. to grams* 

(25) 4 kilom. 5 hectom. 6 dekam. to centimetres ^ and 78910 

centim. to dekametres. 

2 . How many pence are there in j£ioo» and howimany pounds 
an 1600 pence ? • 

8. How many acres are there in 640 sq. miles^ and how many 
bighas in 144 kathas ? 

4 . How many minutes are there in 1 Julian year, and how 
many dandas in 1 week ? 


SECTION III. COMPOUND ADDITION. 

17 5 . Def. The Addition of concrete numbers of different 
denominations is called Compound Addition. 

It is evident that the numbers to be added together must be of 
the same kind. For otherwise, the Addition would be meaningless 
and absurd. Thus there can be no meaning in saying that 5 ^r^ees 
are to be added to 6 seets, or the like. 

176 . &uio* Arrange the numbers so that units of the same 
denomination may be in the same column. ^Vdd up the column of 
the lowest denomination, divide the sum by the number of units of 
its denomination contained in one unit of the next mgher denpmina- 
tion, set down the remainder under the column added, and carry the 
^otient to be added to the column of the next^higher denomination, 
i^epeat this process for every column. , • 

If a column of any intermediate denomination be wholly wanting,, 
indicate its existence by zeros. 

Sx* L Add together ^£3. 13;. 4idl, 12s, 6 fd, £ 8 ^ 

By the Rule we have * « 

s. d. 


3 13 4 i 

i ;lJ} 


17 16 7 i ... 

‘ ' S»at«n fpr the Rule. 

(z4'34-i} fiutbiiigs«-6 fartluiig»«>tiA4'2 fintbinlfS; Mweput 
. 49 ii^ 3 fishings or K and cui|' jAto to (44'd<t’8K 
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<tbus getting mall 19^. which --iJ. 

. 7d . ; so we put down jd. 

and 

curry u. to be added to ( 13+ 12 + 10 )s, thus getting in all 36.f. or 

^1. i6j. ; we then put down i6j., and carry £i 
2(3+^ + 8) malces in all £17^ The required sum , 

which added to 

\ -;6i7. 

i6r. 7idf. 

Bz. 2 . Add together 2 md^. 3 seers 3 chts , 5 mds. 4 seers 2 

chts., 17 mds. 3 chts., 5 pus. 

2 seers. 

2 chts , and 3 mds. 7 pus. 3 chts. 

By the Rule we have 






mds. 

pus. 

seers. 

pow. 

chts. 



2 

0 

3 

0 

3 



5 

0 

4 

0 

2 



17 

0 

0 

0 

3 



0 

5 

2 

0 

2 



3 

7 

0 

0 

__3 



28 

5 

4 

3 

1 




Examples XXIV. 




1. Add togethe 

r 






(i) £. I. 

4 . 

(2) jC- 

9, d. 

(3) 


d. 

I 2 

3, 

20 

19 11 

39 

15 

7 i 

4 5 

6 i 

21 

18 loi 

38 

M 

6 

7 b 

9 i 

22 

17 9 

37 

13 

5i 

10 II 

oi 

23 

16 8| 

3i_ 

12 


(4) R. a. p. 

(5) ft. 

a. p. 

(6) R. 

O. 

A 

. , 3S ” 

3 

43 

7 I 

57 

15 

7 

34 JO 

2 

44 

6 2 

69 

13 

5 

33 9 

1 

45 

5 3 

7! 

9 

IT 

32 8 

0 

46 

4 4 

88 

11 

9 

(7) tons. cwt. 

qrs. 

lbs. 

(8; tons. 

cwt. vqrs. 

lbs. 

20^ 15 

3 

16 


14 I 


15 

5i 16 

2 

*7 

12 

13 ? 


14 

42 17 

1 

18 

II 

12 3 


13 

11 18 

9 

19 

10 

II 0 


12 

(9) mds. seers, chts ‘ 

(10) m^ds. seers, chts. 

32 33 

9 


45 

*3 


3 

33 ^ 34 

10 


47 

' 21 


5 

34 35 

11 


S 3 

*5 


7 

35 > 30 

j 13 

c 

h 

21 





COMBCUNUl ABDITKWI. 


^37 


<«)■ yds. 

ft. 

in. ■ 



(12) 

miles. 

fur. 

p^- 

3 

2 

7 




68 

s 


*7 

1 

8 




57 ^ 

4 

8 

9 

. 2 

ji. - 




46 

3 

9 

If 

0 

s 




35 

2 

10 

<13) £• 

.f. d 

(M) 

L 

X. 

d 

(15X 

X. 

d 

5 

7 > 9 , 


21. 

13 

5 

19 

7 

9. 

11 

13 


25 

15 

6 

“ 47 

13 


23 

*5 7 


27 

9 

li 

68 

9 


28 

19 11 


28 

14 

31 

t 73 

16 

6 

(16) R. 

rt. p* 

(17) 

R. 

a» 


(18) R. 

a. 


55 

13 3 


79 

1 1 

6# 

18 

U 

8 

63 

14 6 


8 

12 

3 

23 

9 

4 

75 

12 9 


9 

15 

9 

25 

10 

6 

64 

14 8 


II 

7 

3 

73 

11 

8 


2 . Find the sum of 15 bigbas 16 kathas 14 chataks ; 
:i6 bighas 17 kathas 13 chataks ; and 17 bighas 18 kathas 
12 cbataks. 

8. Add , together 26 sq. yds. 7 sq. ft. 9 sq. in.; Z 5 sq. yds. 
S sq. ft. 10 sq. in. ; and 24 sq. yds. 9 sq. ft. 11 sq. in. 

4 . Find the sum 3 lbs. 4 oz. ^ dwts ; 4 lbs. 5 oz. 6 dwts. ; and 
19 lbs. 7 oz. 13 dwts. • 

6. Add together R16 154Z. 11/$. ; B28 13a. ; R56 10a. 9^. ; 
and R106 5^. 

6. Add together 7 miles 5 fur. 6 po. ; 9 miles i fur. 28 po.*; 
^nd 91 miles 3 fur. 37 pa » * 


SECTION IV. COMPOUND SUBTRACTION^ 

177 . De£ Compound Subtraction is the meijiod of find- 
ing the difference between two concrete numbers of different de- 
nominations. 

As in Compound Addition, H is evident that the ^numbers 
between which the difference is .to be foulid out imuft be* of the 
same iind. 

178 . Buie. Place the Uss if umber below the^^eatef to that 
numbers of the same denomination may be in the same ; column. 
Subtract the nuio^f qac^: denomination in the subA-ahend from 
the corresponding number in the minuend^ aha put dowitthe dif- 
ference beiow; 4 t a number of en> denomination in the Minuend 
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is less than the corresponding number in the subtrahend^ increase 
it^ the number of units of its own denomination contained in 
one unit of the next higher, and then perform the subtraction, 
taking care to add i to tl^ number of the next higher denomina- 
tion in the subtrahend. 

The several partial differences taken together will be the 
difference required. 

Ez. Subtract As. iia 3 pic^ from Ri8. 13^. 2 pice. 

By the Rule we have 

A. a, p, 

18 13 2 

J ij 3 

13 ' I 3 

Reason for the Rule* 

To subtract one concrete number from another is’ to subtract 
the number/ of each denomination £in the subtrahend from the 
corresponding number in the minuend. 

Now, as 3 pice cannot be subtracted from 2 pice, we increase 
the latter by 1 anna or 4 pice making it 4 + 2 or 6 pice, and 
then (6-3) pice « 3 pice ; so we put down 3 in the column of 
pice ; and as we have added 1 anna to the minuend, to keep the 
difference unchanged, we add i anna to the 11 annas in the 
subtrahend ( Art. 34 Prop. 1 } thus making it 12 annas ; and 
13 annas- 12 annas —1 anna, which we put down in the annas’ 
column ; and lastly A18- A5««Ai3. Thus the difference required 
»Ai 3. 3 pice. 

< ^ 

o 

Examples XXV. 


1 . Subtract 

(0 £,^1 from 145. 

(2) £22 19s, ltd from f70 13s. gd, 

(3) ' £3^ 5-r- Irom ^£84 17s. ltd 

(4) £23^ Sd from £$00 os* 6 d. 

(5) SA7 Za. 9p* from Aio go. 

(6) A70 70. from A88 6a* Sp* 

(7) A56 13a. up, from A96 7ai 

(8) K37 120. 9p. from A59 13a* jp. 

(9) 3 lbs. 1 1 oz. 12 dwts, from 28 lbs. 8 os. 10 dwts, 
(10) jslbs. o Of* jsdrs* frpm 17 cwt. 3 qta 10 lbs. 
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(11) 1 md, 19 seers 7 chts. from 15 mds. 10 seers 5 chts. 

(12) ^ 17 mds, 28 seers 13 chts. from 29 mds, 8 seers. 

Os) I mile 2 fur. 3 po. from 69 miles 5 fur. 37 po. 

(14) 2 kroses 15 rasis from 5 kroses ro rasis. 

(15) 3 sq. yds. 7 sq. ft. $6 sq. in. from 20 sq. yds. 6 sq. ft 

20 sq. in. 

(16) 13 cub. ft. 16 cub. in. from 24 cub. ft. 9 cub, in. 

(17) 3 bighas 10 kathas 8 chts. from 12 bighas 8 kathas 

6 chts. 

(18) 7 kilog. 8 dekag. 9 gram, from 9 kilog. 8 hectog. 

7 dekag. 

2 . Find the difference between ^ 

(]) 7 weeks 5 days 10 hrs. and 15 weeks 3 days 5 hrs. 

(2) d prahars 2 dandaa $6 pals and 7 prahars 1 dands 

10 pals. 

(3) 6 hrs. 7' 8" and 22 hrs. 2* 5''. 

(4) 5" 10' 15" and i8* 6 ' lo^ 

(5) 10 annas 13 gandas 1 cowry i krant and 5 anna^ 

5 gandas 2 cowries 2 krants. 

(6) 5^1. 6 gan. 2 cowr. 2 kr. and aa. 13 gan. 1 cowr. i kr. 

SECTION V. COMPOUND MULTIPLICATION. 

179 . Def. The Multiplication of a concrete number df 
different denominations by an abstract number is called Com- 
pound Multiplioatioil. 

As we have already seen ( Art. 38 ) the Multiplier must 
always be an abstract number. There are apfiarent exceptions 
to this rule, but they are not real exceptions. T]^ey will be 
noticed in Arts. 184 and 198. • 

180 . Buie. Place the Multiplter below the lowest denomi- 
nation of the multiplicand ; multiply the ^number ofethe lowest 
d^omination by tne multiplier; divide the product , by the 
number of units of its own denominadoA contained in one Unit of 
the next higher ; put down the neniainder, any* under the 
denomination in question ; and carry the quotient to he a4ded to 
the product of the multiplier ^ the numoer of the ^next b^her 
denomination in the multipKcandi^ Repeat this process for each of 
the given denominations. 
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Ez. h Multiply R16 !i5«. 2/. by 7. 

u 

By the Rule we have 

R. a. p. 

16 15 2 


118 10 2 

Reason Jor the Rule* * 

To ntuUiply a concrete number of several denominatipns is to 
multiply the number of each separate denomination by the multi- 
plier, and to take the sum total of all the partial products, after 
performing the necessary reductions. ^ 

Thus 2 piesX7>"i4 pies=i anna + 2 pies; so we put down 
2 pies in the pies’ column. Next 15^. x 7-BI05 annas, and to 
this must be aaded the i anna already obtained, and we ^hus get 
101;+ 1 or 106 annas aR6 10/7., and we put down 10 annas in the 
column of annas. Lastly we multiply R16 by 7 and get Riia to 
which must be added R6, thus making R118. Thus the product 
IS R118 lOii. 2 pies. 


Examples XXVI. 

1. Multiply 

(1) £iS* ion. by 2, 3, and 5. 

(2) £16, 11*. 7id. by 4, 5, and 6. 

(3) £717- 17s. 9ld. by 7, 8, and 9. 

^ (4) ;£28. I2J. 8rf, by 10, 12, and 15. 

(5) R20 12a. 9p. by 8, 12, and 16. 

(6) R25 15^1. by 5, 6, and 8. 

(7) R32 Sa. tp* by 4, 6, and 12. 

(8) R56 14^?. zp, by 3, 6, and 9. 

(9) 10 lbs. 6 drs. 2 sers. 15 grs. 1i)y 4, 5, and 10. 

<io) 19 cwt. 2 qrs. 14 lbs. by 4, 8, and 12. 

(11) f’mds. 10 sders 3 powas by 6, 8, and 9. 

' (la) 17 mds. 1$ seers 15 chts. by 1$, 2> and 32. 

(13) 2 wka 5 deys 15 hrs. 10' by 15, 26; aqd 32. 

(14) 5 days 21 hrs'. 15' by 31, 32, and 40. 

(15) 6 &ilog. 5 hectog. 6 grams 7 centig. by 5, 10, and r5« 
<i6) 8 dekam. 7 meters 6 decim. by 2, 4, and 8. 
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2 . Find the product of . 

(0 • ;f*5* *0^* by 3 and 30. 

(2) I(i8 ioa,,6p> by 10 and 100. 

(3) IS dwt. 2 qrs. 24 lbs. by so and 100. 

(4) )6 IbSr 15 dwts. 14 grs. by 20 and 200. 

:(5) s 6 seers 7 chts. by 30 and 300. 

(6) 30 mds. 20 seers 8 chts. by 10 and is* 

# 

SECT'ION ‘VI. COMPOUNH DIVISION. 

I 

181. Pef. The Division of a concrete number of different 

denominations by an abstract number or another concrete number 
is called Compound Division. • , 

As we have already seen (Art. 51) the quotient in the former case 
will be a concrete number indicating the magnitude of each'parX 
after division, and in the latter, it will be an abstract number inmear 
ting the numl^r of times that the di%’isor is contained in the dividend. 

182 . When the divisor is an abstract number proceed thus : 

Buie. Place the numbers as in Simple Division. Divide the 
number of the highest denomination in the dividend by the divisor ; 
the quotient will be of the same denomination ; reduce the 
remainder, if any, to the next lower denomination, add to it the 
number of the corresponding denomination in the dividend, and 
then divide the sum by the divisor. Repeat this process down to* 
the lowest denomination. The several partial quotients taken 
together will be the quotient required. 

Ex. Divide R131 3a. 2 pies by 25. 

By the Rule we have 

R. p, 

25) 1 51 3 a (R6. 

J 50 

1 

16 

16 

Ji 

25) 19 (oa. 

ta 

228 

2S) 230 
22s 

5 
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^ the quotient req<L is R6 oa, 9^ pies. 

Reason for the Rule, 

The number of rupees to be divided is 151, and these rupees 
•divided into 25 parts give 6 rupees for each part, with Rl over; 
and Ai» 16 annas ; which together with the 3<i. in the dividend 
give iga, as the total number of annas to be divided ; as iga, cannot 
be divided into 25 partSy we reduce these to pies, getting 19 x 12 or 
228 pies which together with tbe 2 pies in the dividend give 
230 pies as the total number of pies to be divided, and 250 pies 4-25 
give 9A pies for each part ; and nothing more remains to be 
•divided. Thus the quotient is K6 9^ pies. 

183 . When the dividend and the divisor are both concrete 
numbers, proceed thus 

Buie. Reduce both the dividend and the divisor to the same 
denomination, and then proceed as in Simple Division. 

Bx. Divide ^£57. 135. by 6d 

By the Rule we have 
;£ 57 . 13 ^* »(57xao+i3)r. -11531. 

"(n 53X i2y, — 1 3836^ 

/5, los, 6d -(iioi. 4 ’ 6 </.) — (iioxi2+6y. 

« —1326^. 

1326) 13836 (10 

I3>6 

576 

is the quotient reqd. 

Reason for the Rak, 

To divide ffii, 131. by £$• ^os. 6d, is to find how often the latter 
is contained in the former, 1, how often the amount is 
contained in 13836^., /. e., how often the number 1326 is contained 
in 13836 ; so that we have only to divide 13836 by 13^ as in 
Simple Division. 

BxamploA XXVZL 

h Divide— 

(f) £g. 101. by 2, 3 and 4. 

(*) *;£ 55 - Ip. 6A by S» 6 7. 

(3) '";£67. ijs. yd!, by 9 uici lo. 
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MS 


< 4 ) j£a 36 .i 3 if. 4 ^by 72 , 73 aad 75 • 

(J) R56. 14a. 3^. by 10, 12 asd 14. 

(6) Risa 190 . Zfi. by 15, 16 and 18. 

(7) R225. loo. top. by 19 and 31. 

(8) R640. 8a. 6 p. by 8 and 18. 

(9) 56 gals. 3 qts. by 4 and 14- 

( 10) 72 qrs. 2 bus. 2 pks.^y 8 and 16. 

(1 1) 17 cwt. 2 qrs. 14 lbs. by 9 and 19. 

(12) 1 ton 18 cwt. 16 lbs. by IS and 20. 

S. Divide— 

(0 £iS> 9^ t)y £*• 5J‘ 6^/. • 

(2) £28. 9 ^* by £3. 3s. 3d 

(3) Rs 2. iia. by R3. 7a. 7A 

(4) R16. 15a. iiA by R4. 3a. 2p. 

(5) 22 sq miles by 3 sq. yds. 5 sq. ft. 

(6) 22 sq. yds. 8 sq. ft. by 5 sq. yds. 2 sq, ft. 

(7) 1 1 bighas 10 kathas by 2 bighas 1 1 kalhas. 

(8) 12 btgbas 6 kathas by 4 bighas 2 kathas. 

(9) 22 hrs. 55' by 3 hrs. 10', ^ ^ 

(10) 16 hrs. 40' by 3 hrs. 1 5'. 

(11) 14 dwts. 10 grs. by 3 dwts. 12 grs. 

(12) 42 mds. 10 seers by 8 seers 8 chts. 

* 

Miscellaneous Questions and Examples. 

164 . In working out Examples, the remarks in Art. 77 should 
be borne in mind. 

f 

Bx. 1 . A person gives R5. 4a. to each of 13 men ; how 
much does he spend altogether ? 

Here the total amount spent • ^ 

» (amount given to one man) x(tbe number of men) 

-(R5-4«)ni3 

-«M. 4 a. 

In the above process, it may appear at first sight the 
multiplier 13 is a concrete number being 13 men; bat in fa^ it 
is not so, for we have taken R^4^f3 times simply, and )aot 
evidently 13 men times, whicbnmld be a^urd. ^ 
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Ex. 2. A person by giving Es* 4a, to «^cb mah, spent 
RoS. 4a. ; how many men were, there-? 

Here the number of men reqd. . - . 

==the number of times that the siim of RS. 4 «- is contained in 

E68. 4?* ^ ‘ 

■■R68. 4 ^*~^a 5 * 4 ^* 

*- 1092^1. 4-84^. — 13. 

Here it may appear at first sight that in dividing one concrete 
number R68. 4a. by another concrete number* R5. 4a, we get a 
concrete number, 13 men for the quotFent ; but in fact that 

is not so. The quotient we geit is not 13 men,; but the abstract 
number 13, and it so happens only from the nature of the ques- 
tion that the number of men required to be found out is equal 
to this quotient 13, and has to bp ascertained by means of the 
operation of Division indicated above. 

Ex. 3 . How many rupees, half* rupees, quarter-rupees, and 
two-anna pieces are there in R140, lo^., supposing there to be an 
equal number of each ? 

Here, the nvimber reqd. — the number of times that the sum. 
of I rupee -hi half-rupee + i quarter-rupee 4 - 1 two-^nna piece is 
contained in R140 loa. 

Now 1 rupee -hi half-rupee -h i quarter-rupee + 1 two-anna piece 

— 1 5 two-anna pieces 
and R 1 40 10^. i^22Soa. 

— 1125 twd-anna pieces ; ; 

/, the number reqd. = the, number of times that 15 two-anna pieces 
are contained in 1123 two-anna pieces, 

Ex. 4 . A bag contains a certain number of sovereigns, twice 
as many half-sovereigns and * five times as many crowns ; and 
the whole sutn in the bag amounts to £653. 5J. Find the num- 
ber of coins of each kind. 

Here, Jlf we divide the coins in the bag into groups of 1 sove- 
reign, 2 half-sovereigns and 5 crowns each, the number of such 
groups will be the same as the number of sovereigns contained. 

Hence the no. of sovereigns in the bag 

* the no. of times that one of these groups is contained in the 
given sum 

■*j£ 653. 5J.-r(i sovereign -h 2 half-soverei|fhs 4 ’ 5 crowns) 

1 3065^,4- 6 5 j.’ 

And the ifjp. of half-sovereigns ** 2 x aoi **402, 

and.... crowns , » 5 x aoi 1005. 
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^ Bx. 5 . A miUcman hpys milk for R8 at 7 seers a nipee^ 
and sells it adulterated with water at . 8 seere a rupee, makink 
a profit ef 2 pice in the rupee ; how much livater has he added ? 
and how much more water would have raised his whole profit 
to 1 rupee ? 

Here the quantity of milk bought** 8 x 7 or 56 seers. 

Now, in the first case, there is a profit of 2 pice in the rupee or 
8x2 pice or 4 annas in all ; and so there has been milk sold for 
R8. 4a, or R8^ at 8 seers a rupee ; 

T 

the quantity of milk sold—(8x8J) seers ■*66 seers, 
and water added — (66 — 56)seers — 10 seers. 

Similarly, in the second case, 

the quantity of milk sold **(8x9) seers ■•^2 seers ; 

.• water added =■ (72— 56) seers — 16 seers, and 

the additional quantity of water required in the second case 

— (16 — 10) seers — 6 seers. 

Bz. 0 . A traveller who walks 20 miles a day, is followed in 
the same route by another traveller who walks 25 miles a day, 
and starts 3 days later. When will the latter overtake the 
former ; and what will be the distance between them 10 days 
after the latter starts ? 

Here, the first traveller is 3 x 20 or 60 miles in advance of 
the second j and /, before he is overtaken, tne latter must walk 
60 miles more than the former. 

But he walks daily (23—20) or 5 miles more than the first 
traveller ; , * 

he will overtake the first traveller in or 12 days. Again, 
on the toth day after starting, the second traveller is (10x25) 
miles or 250 miles from the starting point ; and the first (10x20* 
4^60) miles or 260 miles from the same point ; A the distance 
between them— (260-250) miles • 

—10 miles. • 

BX. 7 . A man buys 3 yds. of woollen cloth, 5 vds. of silk, 
an 4 7 yds. of J^cn, for R23. loa^ A yard of silk n worth 4 
of linenfknd a yard m woollen doth is worth 3 yards of 
silk. What is the price of each per yard ? 

By the question, ’ 

3 yds. of xik are worth (4 yds. or 20 yds^ ollindi, and 
« yds. of woollen cloth worth, fix s) yds; of silk, f. wnrth 
^ X3X3> yds. or 36 yds. of so that the man would 

10 
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spent the same amount of money if instead of buying 3 yds. of 
iiroollen cloth and 5 yds. of silk, he had bought (36 + 20) yds. 
of linen : so that (36 + 20) yds. +7 yds. or 63 yds. of ‘linen are 
worth R23. loa, 

the price of linen perlyd.“R23. ioa.+63 

and... silk »4x6a. So. 

and woollen cloth =»3xRi 8a.>«R4. 8«. 

Examples 2XV1II. 

I. 

1. Explain clearly how concrete quantities are numerically 
represented. 

2. Give the different meanings of the term carat. What is 
the weight of shilling, and how many shillings are equal to a 
rupee in weight ? 

3. How many drams of Apothecaries* weight are there', in 
1000 dwts. and how many 'drams Avoirdupois are there in the 
same ? 

How many penny-weights are there in i cwt. ? 

4. What is Reduction ? 

Reduce 33 half-ci*bwns to farthings, and 3300 pies to rupees. 

6. How many barley-corns^ will reach round the Earth, sup- 
posing its circumference to be 25000 miles ? 

6 . A room is 10 ft. 6 in. from the floor to the ceiling. How 
many copies of a book, i in. thick, must be piled upon the floor, 
one above another, so as to reach to the ceiling ? 

n. 

1. Whut are the different uses of Troy weight and Avoirdupois 
weight ?• 

Supposing the revenue of India to be 60 crores of rupees, and 
to be colle|;^ed in rupe^is, what would be its weight in maunds and 
pounds ;Troy : and how many carts would be requwd to cariy it, 
supp02sing each cart to carry 16 maunds ? 

2. Supposing the population of India to be 200 millions, 

what would be the amount raised, if every individual in India 
were t6 contribute i cowry (there being 80 cowries in a pice) ? 
How much more money wonld be raised if each individual were 
to contribute 1 pie ? . ^ 
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9 , If each individual on an average consume half a see»of 
salt per ^month, what would be the total quantity of salt con- 
suxned in i year in India, supposing its population to be 200 
millions ; and what would be its price, at 2 annas a seer ? 

4 . What is the relation between a linear foot and a square 
foot ? 

Shew how to find the numbej of square inches in i square foot. 

6 . England including Wales contains 5B660 square miles. 
What is the Area of England and Wales in bighas ? 

0 . What is the Julian year, and what correction has been 
made in it by Pope Gregory XIII ? 

How many hours are there in an average Julian year ? 

f 

III. 

1 - What is Compound Addition? State the Rule for Com- 
pound Addition. 

Find the value of i crown + i mark + i pound + x guinea + i 
moidore. 

2 . How many pice are there in 50 rupees, 50 half-rupees, 
and 50 quarter-rupees taken together ? 

8. A gentleman’s eldest child was born on the 5th of August 
1869, his second child on the 13th of April 1872, his third child 
on the 7th of October 1874, and his fourtn child on the 23rd of 
March 1877. What will be the sum of the ages of all these 
children on the 30th of September 1878 ; and what was the day 
and year of the father’s birth, supposing that he had lived 800ft 
days on the birth day of his eldest child ? • * 

4 . A person goes ' to the bazar with R86. 4a. in his pocket 

and spends R25. 4a. in the purchase of books, R26. Sa, in the 
purchase of cloth, and R4. 14a. in the purchase of stationery. 
How much money has he still left ? ^ 

5 . A milkman supplies a customer with milk at the rate of 

3 seers a day for the whole of the year 1876. What is the total 
quantity of milk supplied, and what is its price, if milk sells at 
2 annas a seer ? • • 

6. Between the e xecution of Louis XVI, January 21 of 1793, 
and the battle of Waterloo, June 18 of 1815, how many days 
intervened? 


IV, 


1 . In Compound Subtraction, when a number of any denomi- 
nation in the minuend is less than the number of the aame 
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<igiiomination in the subtrahend, how do you proceed, and what 
is your reason for proceeding in that way ? 

2. The first class railway fare from Howrah to Benares is 
R44. 8^. and from Howrah to Delhi is liSQ. Find the 
difference between the two fares, and the distance between 
Benares and Delhi by railway, supposing the fares to be at the 
rate of i«. bp, per mile. 

3. A bag contains a certaiSi number of rupees, twice as 
many half-rupees, three times as many four-anna pieces, and 
four times as many two-anna pieces ; and the whole sum in the 
bag is H81. How many coins are there of each kind ? 

4 . A grocer buys 7 mds. of sugar at R13. 4^. per maund, 
and 9 mds. at R12. 8a. per maund, and mixes the quantities* 
together. At what price per maund must he sell the mixture 
to secure a profit of R20 on the whole ? 

6. A box with its contents weighs 7 mds. 8 seers, and the 
weight of the box is i md. 15 seers. Find the weight of its contents. 

0. What is the relation between a linear and a square bigha ? 

The area of India is 1300000 square miles. How many bighas 
does it contain ? 


V. 

1. What is Coippound Multiplication ? Can you multiply 
one concrete number by another ? 

Find the price of 58 mds. of rice at &4. 12a. a maund. 

« 2. A dealer buys 150 mds. of rice at R4. 12a. a maund. 

At what price per maund must he sell it to secure a profit of 
R9. 6a. on the whole ? 

3. How much money must you lay out in the purchase of 
rice, when it is selling at R4. 14a. a maund, in order to be able 
to realize a profit of R25 by selling it at R4. 15a. a maund ? 

4 . How often will a clock, which strikes the hours, strike 
in 1877 ? 

5. In a certain manufactory, there are employed a certain 
number of^men, each l^etting 5 annas a day, and twice as many 
women, each receiving 3 annas daily. Supposing the total 
amount of their wages per week to be R57. ^aa., find the number 
of men employed. 

6. A njerchant bought 100 pieces of cloth at R4. 120. per 
piece. Some pieces were damaged, and he sold the remaining 

? ieces at R5 per piece, so as just to cover the amount of his outlay, 
low many pieces were damaged I 
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VI. 

1 . What is Compound Division ? How do you proceed whek 
the dividend and the divisor are both concrete num^rs ? How 
many copies of a book at j^i, 15J. a copy can be had for jCjS. 15J. ? 

2. A certain number of men, twice as many womens and 
three times as many boys, together earned E37. 3a, a week, 
each man getting 5a., each w^man 3a., and each boy 2a, a day. 
How many boys were there ? 

3. A pcidestrian who walks 12 kroses a day, started from a 
certain place some time after another pedestrian, who walks 
10 kroses a day, had left the same place. How long I after the 
first did the second pedestrian start, supposing them to meet 
at the distance of 180 kroses from the placc^of starting ? 

4 . Light travels at the rate of 192000 miles a second. How 
long does it take to come from the Sun to the Earth, a distance 
of 96 millions of miles ? 

6. Divide R1800 among A, B and C, so that as often as 
A gets IC2 B may get 143 and C H4. 

0 . A contractor employs 1 foreman, 2 workmen, and 3 wo- 
men to do a certain work. They work from the 1st of January 
to the 30th of April 1 876. What is the amount due to them, 
if the daily wages of a foreman, a workman, and a woman be 8 
annas, 6 annas, and 2^ annas, respectively ? And what would be 
the contractor’s profit, supposing him to get i*pice in the rupee ? 
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CHAPTER IV. 


THE FUNDAMENTAL OPERATIONS WITH CONCRETE 
FRACTIONS. 


SECTION I. NOTATION AND REDUCTION OF CONCRETE 
FRACTIONS. 

18 B. The method of notation for concrete fractions is the 
same as that lor concrete integers. Thus, two-thirds of a rupee^ 
three-fifths of an anna^ four-tenths of a pice, will be written 
'4 pice respectively. 


186 . The Reducti6n of concrete fractions is effected by com- 
bining the Rules in Art. 173, with the Rules for the Multipli- 
cation and Division of fractions and decimals, as will be seen 
from the following examples. 


Ex. 1. Reduce f of a rupee to pies. 

I 7 p- 

=>i3a. 4/. — i6q^. 

This Example might also have been worded thus 
Find the value in pies of of a rupee.* 

o 

Ex. 2. P'ind the value in pence of *005 of 
*005 of I — *005 X 20s, -> • J 
— *1 X I2t/.= I'2</. 

Er. af Reduce S of a pice to the denomination of a rupee. 
8 pice«(J-r4)a.-Ja. 

16) 

§ of I pice-TjV of Ri. 


Ex. 4 . rReduce 2’5r, to the decimal of £1, 

2'5J- ";£(2*5-^ 20)*- ;£•! 25- 

Ex. 6. Find the value of J of 
l ot;£5“5 times | of/i-s x 
=;£3+Vj--;0- (>s.+is. 

-‘£ 3 ‘ 6f. 4rf. 

187 . Rule I. To reduce one concrete number to the fr^c* 
tion of another concrete number of the same kind, reduce bbth 
to the same denomination^ and put the former as the numerator 
and the latter as the denominator. 
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Sz. Reduce 1 la. to the fraction of R5. 8a. 

By th^ Rule we have 
R5» 8a.* 88a . j 

/. the fraction reqd. — * J. 

Reason for the Rule, 

The question is in other words to find a fraction such that if 
8s- 8a , regarded as the unit, be divided into a number of parts 
as I denoted by its denominator, and a number of these parts be 
taken as indicated by its numerator, the result will be equal to iia. 
Now, our unit R5. 8a. u e.y 88a. being divided into 88 parts, each 
part is 1 anna, and 1 1 such parts will be iia. ; i. e.y J is the 

traction required. 

The same Example may be also worded thus : — 

What part or fraction of R5. 8a. is i la. ? 

The answer will be JJ, or J for, evidently iia. is JJths of 
R5. 8a. or 88a. regarded as the unit. 

Buie II. To reduce one concrete number to the decimal of 
another concrete number of the same kind, reduce the former to 
the fraction of the latter and then reduce the fraction so obtained 
to its corresponding decimal. 

Ex. Reduce 6 d, to the decimal of £5. 

By the Rule we have 

£S^ 240 X 5/f. — i2ood, 
the fraction 

and the decimal *‘005. 

188 . We can compare the values of concrete fractions by first 
reducing them to a common denomination and then comparing 
them as abstract fractions. 

Ex. Compare the values of of Ri and } of 8a. 

We have RA“A^ i6a.“V^a. 

and f of 8a. *1 X 8a. *^a. • 

Hence ) of 8a. is greater than ^ of Ri. 

Examples ZZIX • 

1 . Find the values of 

(*) J of £\, ns. 6 d, ; and *5 of £ 6 , 7s* 4^. 

(2) ? of £ts- IS, id , ; and ^ of os, %d. 
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(3) i of £^0. KM. ; and -6 of £s^- S^- 

(4) f of £g. gs. 6d, ; and *4 of £66. 10s. 

(5) J of R4. 5flt. 4^, ; and *8 of R6. 4<i. lop, 

(6) tV of R8. 2a, iqfi, ; and *3 of R7. 3^?. 5;^. 

(7) J of 15 cwt. 2 qrs. 9 lbs. ; and ‘3 of 5 lbs. 5 oz. 10 dwts. 

(8) 4 of 9 mds. 6 seers 9 chts. s and *9 of 8 mds. 12 seers 

8 chts. 

(9) { of I mile 6 fur. 7 po. ; and *12 of 15 yds. 2 ft. ix in. 

(10) ^ of 3X days ii hrs. 15' ; and 75 of 3 hrs. 32', 

2 . Reduce 

(1) 15^. to tl\e fraction of £i ; and 1 6 j. to the decimal 

of £1. 

(2) gs. 6d. to the fraction of £ig, igs. ; and 7s. 6(i to the 

decimal of £i. los. 

(3) 10a. 8/. to the fraction of Ri. ; and ga. to the 

decimal of Hi. 3a. 

(4) 5^^ to the fraction of H 6 . 3a. ; and io<z. to the 

decimal of R6. 4a. 

(5) 15 hrs. 30 min, to the fraction of 31 days ; and 5 hrs. 

15 min. to the decimal of i week. 

(6^ 3 pts. to the fraction of i gal. ; and 2 pks. to the 
decimal of 4 bus. 

(7) 3 ft. 9 in. to the fraction of 4 yds. ; and 9 in. to the 
. decimal of i yd. 

(S) 8 kathas to the fraction of a bigha ; and 4 acres to 
the decimal of i sq. mile. 

8. What fraction of £i is jzl 6<f. ; and what decimal 
Ri. is 5a 4^. ? 

4 . Wh^t fraction of a month of 30 days is 18 hrs. ; and what 
decimal of a week is 2i hrs. ? ' 

6. What part of R30, is R7. Sa , and what part of Rloo 
s R6. 4a, ?c. 

i 

6. Compare the values of 

(1) iV of Ri., } of 20^ and 

(2) i of £1.9 1 of 2 crowns^ and | of 1 ddria; / i 
O) of 1 md., } of 15 seers,.and ( of i pusitiT. ) 

<4) i^of 2 yds.,|of 4 ft.,and.f 
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SECTION II. ADDITION OF CONCRETE FRACTIONS. ^ 

180. *The Addition of concrete fractions may be performed 
by either of two ways, «//>., 

Pirst^ By finding the values of the several fractions and then 
adding these values ; or 

Secondly^ By reducing the frjLctions to a common denomina* 
tion, then adding them as abstract fractions, and lastly finding 
the value of the sum. 

Sometimes the first method will be found convenient, and 
sometimes the second, as will be seen from the Examples given 
below. 

Ex. 1. Add together f of loj.,* i of 6j. 9^/., and f of 
/14. u. 2 d, 

Here we follow the first method. 

I of ;£io. 10s. - £4, 4s, 

J of 6s, gd, « 2S, id, 

f of £14, IS, 2d. 

^£io+f of i^. 2d. 

•"£io+fof I4d, » ;^io. os, io<f 
/. the sum reqd. £14, ys. id. 

Ex 2. Find the sum of ^ of &3, J of 8«., and of Ri. 12a. 

Here we follow the second method. 
ifV ofR3-Ax3Xi6A 
J of 8^1. wfa. 

A of fti. i2a.»^X28j. 
the sum -(V+f +|)a.»V<?.-7ja.«7fl. lifi. 

Ex 8. Find the sum of 
•3 of £2.9 *5 of lor. and *024 of £B, 

^id[£2^io{£2.»£i, 

•5 of 10^.- A of 
t)25 of 

the sum *oqd.-;f(f 
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Examples 

^ Find the value of 

(0 ;£i + i J. + ? guin. + i crown. 

( 2 ) £i + ,V* +S of J of + 3i^- 

(3) RS + A of S«. + t of K7. (4) V- + ;£*i + 3 * 3 J-+;ff 

(5) + ‘2J. + *3^. (6) R*3 + •4^* + ‘5 of R6. 10a. 

(7) i of I md. 2 seers 1 5 chts. + A of 3 mds. + A of 4 mds. 

(8) § of I ft. 6 in. + J of 2 ft. 3 in. + J of I ft. 3 in. 

(9) ^ of 2 wks. 21 hrs. + J of 2 days + J of 7 days. 

(10) ^ of 2 cwt.+3 of 15 lbs. + |\ of 22 lbs. 

t 

SECTION III. SUBTRACTION OF CONCRETE FRACTIONS. 

100 . The Subtraction of concrete fractions may be performed 
in either of the two ways mentioned in Art. 189. 

Ex. 1 . Subtract } of Rio. 10^. from A of R22. 

A of R22 =R6 

J of Rio 10^. «»R 4. 4<2 . 
the difference “»Ri. I2<2. 

Ex. 2. Subtract f of R2 from | of R3. 

Difference reqd. = R(| x 3 - x 2) 

=»(!-♦) 

— Ri+j/^xi6a. 

-Rt. 3«. + |f X4 pice 
-Ri. 3a. a|f pice, 

Sz. 8. Subtract *05 of £i from '5 of 4^. 

•05 of ;£i “('05 X 20)r. — IS. 

S of 4r.-(VlrX4)f. -ar. 

.'.difference -•{2-i)r, -if. 

( • 

Examples ZZZI. 

Find the difference between ' 

(>) iof ;f3and|of /a. 

(2) *5 of £1. lof. and ’25 of £10. Sf. 

( 3 ) { of and ? of ;fis. if. 
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^4) g of Bi. 4a and { of R6. go. 

(5) of ^5* 4^* And of E9. 10a. 

(6) *2 of B5 and *3 of R6. 

(7) i of I cwt. I4lbs. and ^ of 2 qrs. I2lbs. 

(8) *5 of 2 ft. 4 in. and | of 6 ft. 8 in. 

(9) *24 of 3 mds« 5 seers and i of 1 md. 2 seers. 

(10) A of 15 hrs. 16' and fs of 5 hrs. 

SECTION IV. MULTIPLICATION OF CONCRETE FRACTIONS. 

191 . The multiplier alone, or the multiplicand, or both may 
involve fractions. 

Buie I. If the multiplier alone invotves fractions, reduce 
it to the form of an improper fraction, if necessary, divide the 
multiplicand by the denominator of this fraction, and then multi- 
ply the quotient by the numerator. 

Buie II. If the multiplicand or both the multiplicand and 
multiplier involve fractions, reduce the multiplicand to one 
denomination, then multiply the numbers as abstract fractions, 
and then find the value of the result. 

Ex. 1 . Multiply £6. ys, Sd, by g. 

By the Rule we have 

3) £6. 7S. Zd. 

2. 2. 6g 

^ 

Ss. 

Reason for the Rule, 

To multiply a number by a fraction is to divide it by the 
denominator and then multiply the quotient by the numerator 
(Art. loi). Therefore to multiply the given concrete number 
by g, we divide it by 3, and then multiply the quotient by \ 

Ex. 2. Multiply + by 32 . 

multiplicand ■■ ( j + 2)a. f 

and multiplier » V 5 

A product 

• 8a. 
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Ex. S. Multiply I of Ri by *2^. 
Product <=(j X R'2S)~Rj% 

Examples XEXII. 


Find the value of 

(1) /i- S-f- 7<^xJ. 

(2) £i%- 

^3) ;£ 28 - 7f. 7d. x * 25 . 

( 4 ) Rs srt. ^.xf. 

(5) RS 7 . t 4 «- ^op. X tIj. 

(6) R 25 . i 5 «. si^.X75. 


(7) (J cwt.+?qrs.)x}. 

(8) (.5Xmd. + Jseer)x^V 

(9) (£-5 + 5'r)x-025. 

( 10 ) (R‘3 + i5<*)XiV 
(ii; (»yd. + Jft)x|. 

(12) (^•02 + -iij)x33|. 


SECTION V. DIVISION OF CONCRETE FRACTIONS. 

102 . Buie L If the dividend is wholly integral and the 
divisor is an abstract fraction, reduce it to the form of an improper 
fraction, if necessary, and then divide the dividend by the numera* 
tor, and multiply the quotient by the denominator. 

Buie II. In other cases, reduce the dividend, and, if neces- 
sary, the divisor, to the same denomination ; then divide as in the 
division of abstract fractions ; and then find the value of the result, 
when it is a concrete number. 

Bx 1 . Divide £io. 6s, 6d by f. 

By Rule I, we*have 

3) £10. 6s 6d, 

” 23 - \od 


III, iss, 4^. 

Reason^ for the Rule 

To divide a number by a fraction is to divide it by the nument- 
tor and then multiply the quotient by the denominator (Art. 109). 

Therefore to divide the given concrete number by {, we divide 
it by 3 and then multiply the quotient by 4. 

Bz. 2. Divide J of £,\ by {. 

By Rule II, we have 
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Bz. 3 . Divide + 1 ^. by 
By Rule II, we have 

•=(8 + 5 )f. 

- 48 a-I 20 | 

Examples* XXZIII 

Find the value of 


(1) 

£10. i9r. 


(7) 

12 ft. 8 in. -^'9 


(2) 

£27. 10s.- 

S-§ of lis. 

(8) 

Jft. Jin.-r I ftv2 in. 


( 3 ) 

R2S. 40. 

‘ 33 l 

(9) 

II mds. 10 srs.-r I9 

md. 

(4) 

RI 73 - 4 -R 4 

[. 7a, 

(10) 

1 cwt. I qr. -r 2 cwt. 

3qrs. 

( 5 ) 

R9. 150. H 

1-6. 

(II) 

10 bus. J pk.-^5J. 


(6) 

1 5 ft. 6 in 

*“ 5 " 3 iV 

(12) 

•5 hrs. I min.-M 5 '. 

30". 


SECTION VI. CONVERSION OF CONCRETE NUMBERS. 

193 . We shall here give some Examples of the conversion of 
concrete numbers expiessed in units of one Table to their equi- 
valents in units of another. 

The Rules given in this and the preceding Chapters will be 
sufficient for the purpose. 

► * 

Bz. 1 . Convert ;^2S2. gs. gd. to Indian money, supposing 

Ri»22. 

We have ;£i-Ria 
;^2S2-R2S20. 

9r.-R4 Ba. 

£ 252 - 9^* 9»*-B2S24- I4«* 

Bz. 3. Convert Rt94< ¥>• to Engli^ money, supposing 
Ri.» 2 .r. 

Ri94«>388i‘.«;£t9. &r, 

40 . w 

B 194 . 9f.t6d. 
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t Ex. 3. Convert 325 Sicca R to current rupees. 

Since 15 S. R*Ri6 

A iS.R-RH; 

and /. 325 S. R. «R325><if 

«=R346. loa. Sp, 

Ex. 4. Convert R325 to Sicca rupees. 

^ Ri S. R. 

A R325 S. R. 

-MF S. R. 

= S. R. 

Ex. 6. Convert 8 cwt. 2qrs. 16 lbs. to Indian Bazar weight, and 
also to pounds Troy. 

8 cwt. 2 qrs. i61bs. =968 lbs. 

Now, I seer =5^ lbs. Avoir, 

A I lb. Avoir, seer, 

and/. 968 lbs, =968 seers 
^ seers 

**ii mds. 30§srs. 

Again, i lb. Avoir. lbs. Troy. 

A 968 lbs. Avoir. =968 xfJl^lbs. Troy 
=,2J,igtAlbs. Troy 
■■Ii76|ybs. Troy. 

Ex. 6. Convert 12 mds. 115 seers to Factory weight, and also 
to Troy weight. 

12 rads. 15 srs, =i2jinds. 

“ly^mds. 

Now, I md. Factory md. 

A ^ mdsi X Fact. mds. 

Fact, mds, 

“ Factory maiinds. 

I md.« 100 lbs. Troy. 

^ ^*^mds . ^^ xioo lbs, Troy 

lbs. Troy 
*i 237 c 4 lbs. Troy. 


Again, 
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Ez. 7 . Convert 2 sq. miles and 2 miles square to Bengal 
l)ighas. 

• 2 sq. miles — 2 x 640 acres, 

and I acre -sjo bghs. 

. “-W'bghs. 

/, 2 sq. miles »2x64ox\y bghs. 

*32 X 1 21 bghs. 

* -3872 bghs. 

Again, 2 miles square >-2 x 2 sq. miles 
—2x2x640 acres 
— 2x3872 bghs. 

-7744 bghs. • 

Ex 8. Convert 27 bghs. 15 kathas of Bengal measure to 
Benares bighas. 

27 bghs. 15 kths.-27| bghs.-^i*^ bghs. 

— X 1600 sq. yds. 

Now, I Benares bigha— 3136 sq. yds. 

27 bghs. 15 kths. — X 16004*3136 Benares bghs. 

Benares bghs. 

— X Benajes bghs. 

-liixjt Benares bghs. 

“VeV Benares bghs. 

— i 4 ^V Benares bghs. 

Ex. 9 . How many sq. bighas are there in i sq. kros ? 

Since i kros — 8000 hands 

— 100 linear bighas ; 

I sq. kros - 100 x 100 sq. bighas 
— 10000 sq. bighas. 

Examples XXZIV.’ 

Convert 

1 . 525 Sicca R to current rupees. 

2. 630 Sicca R to current rupees. 

8. 1000 Sicca R to current rupees. 

4 . Rioo. 12a. to Sicca rupees, ^ 



THE ELEMENTS OF AKITHMETIC. 


i6q 

6. R 250 . iCM. to English money, supposing ft iM2f, 

6 . ;Jl5. lOJ. to Indian money, supposing £i *»Rio. Za, 

7 . 7 mds. 35 seers to Factory weight, and also to Avoirdupois 
weight. 

8. I md. 3 seers to pounds Troy, and also to pounds Avoirdu- 
pois. 

9 . 14 lbs, 7 oz. Troy to lbs i\voirdupois. 

10 . 16 lbs. 8 oz. Avoir, to lbs. Troy. 

11. 21 sq. miles to bighas. 

12 . 440 bighas 10 kathas to acres. 

13 . 12 acres 3 roods to bighas. 

14 . 15 hrs. 15 min.cto dandas, and 1$ dandas 15 pals to hours. 

16 . 2 dandas 8 pals to hours, and 9 hrs. 10 min. to dandas. 

Misclllaneous Questions and Examples. 

104 . We shall now give some Examples depending on the 
preceding Chapters. 

XiX. 1. Find the value of 

- 4 - ^ ^ of R 6 - J of 9^?. + of Ri2. 6 a, 

7 

The given quantity 

x6x i6-‘^+1?x(i2X 16+6)} a, 
-(Yx6xi6-iyi+i8oK 

**(23of-75 + i8o)^i, 

*-402540!. 

•-R25. 2 a, 63/. 

£x. 2.* A man iives 4 of what he has with him to A ; of 
what remains to B ; and 6 annas to C, and finds that; be^ „ 

Rt. 20!. left. Hov much had he at first/ and hoW modi d!, 4 ^ 
and B each get ? 

A gets ^of the whole ; A there is left t or | efihe ^hiik ; 
and /« .i^gets^ofSor^of thewbple ; 
and then what is left-i of the whole ; 
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and mint be equal to wbat is given to C together with wh|t 
is left idter all ; 

>, A, 6«.+%i. 2a. i of the whole sum ; 
the whole sum—2 x(6tf. + Ri. 2a.) 

«R5. 

Consequently A gets i of R3 or 

and B gets i of R2 or 8h. 

Bz. 8. Divide ;£i 45. 4^. among and C in such a manner 
that as often as A gets £3, B shall get ;£4, and C, 

By the question, 

for every suni of ;£(3+4 + 5) ot £12 A gets £l^ B gets £^^ 
and C gets £^ ; /. for every A gets A ^ gets of £iy 

and Cgets ^ of £i ; 

and of the given sum, A gets By and C, ; t\ e,y A gets 
A of £i4S-4^ or £36,6s.y B gats of j£i4S. 4s. or j£48. 8 j., 
and C gets ^ of ;£e 45. 4^., or £60. los. 

Ex. 4. Divide R 590 among A, By and C in such a manner 
that as often as A gets R3, B shall get R4, and as often as B gets 
RS, C shall get R6. 

For every R3 that A gets, B gets R4 ; 

; Ri A B RJ ; 

B's share » I of A's share. 

Similarly, Cs } of B^s share 

» g of I of A*s share 
■af of A^s share. 

/. A's share share +C*s share 

^A^s share + g of A^s share + | of A's share 
"(t +i + f) of A's share»{g of A's share. 

But A*% share shared Cs share 

Mthe whole sum to be divided, 
i.#.,»S9(»; 

^’s Abate— R s 90 i 

and ui's shai«-R^9Qd>t|'"B^S9t>x)f-fti5a 
Cdaaequently £*$ isbate 

-I of ^’a Aai«i)*| Rmo ^ 

and Caabare — feC^VdiafewJI efftrSO— ft34a 


11 
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Ex. 0 . A can do a piece of work in z days, B can do it in 
^days, and C in 4 days, working alone. In what time will they 
hnish it working together ? 


In 2 days A does the whole work^ 
in 1 day A does i of the work. 

Similarly, in 1 day B does J 

and in 1 day C ^oes 

/.in I day A^ B, C, together will do i + J + Jof the work 



/. in 12 days 13 times the work, 

and in of a day.. the whole work. 


Ex. e. A can do'-half a piece of work in 3 hours, being twice 
as much as B can do ; and Ay B and C can together do the whole 
work in 2 ^ hours. Shew that C can do in 5 hours as much work 
as B can do in 9 hours. 

Here, in 1 hr. A can do of i of the work 

or J 

and B ^ of ^ or 

/. in I hr. A and B together can do or J of the work 
and in i hr. Ay B and C together can do 

I ^ 

or i of the work 
25 

Ccan doJ-J 

L €,y 

/. in 5 hrs. C....5X^ or|..* 

and in 9 hrs. .^....9 x or }. 

/, C can do in 5 hrs. as much work as B can do in 9 hrs. 

Ex.^ 7! If an area of 1200 i^q. ft. is to be plastered with a 
mixture of 3 parts of Portland cement, 3 parts of sand,* and 1 part 
of lime, supposing 1 sq. ft. to require seers of the mixture, now 
much of e^ch ingredient will be required ? 

The total quantity of plastering mixture^, required >«r3a&xi|* 
seers«i2oox Jx^ mds.—4omds. / 

Now, in the mixture, the w^iole of part$»3[-)-3+fi^JJ, and 
of these 3 ^e Portland cement, 3 sand, and i lime ^ ^ 

/. the quai4i|;yil(£9qtbUid cement « c 

— f of 40 md&^>*iy ^eefrg f 
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the quantity of sand ^ of 40 mds. 

M17 mds. sf se^rs. 

and f of 40 mds 

■■ 5 mds. 38 f s6ers. 

Hz. 8. An insolvent debtor owes three creditors, A, B and 
^4000, K5000, and K7000 respectively, and his assets amount to 
R2000 ; how much does each creditor get, and what do they get 
in the rupee ? . 

The debts amount to R(40oo + 5000 +7000) or R16000. 

/. each creditor gets or R| or 2a, in the rupee ; 

and A gets i of R4000 or R500 ; > 

B gets i of R5000 or R625 ; ^ 

and C gets J of R7000 or R875. 

Ex. 9 . A corn-dealer has a mixture of 3 mds. of gram at Ri 
10/7. a maund, 4 mds. at Ri. 12a. a maund, and 5 mds. at Ri. i^a, 
41 maund. At what price must he sell the mixture (i) in order to 
secure a profit of R3 ; and (2) in order to secure the cost price 
^fter keeping 2 mds. for his own use ? 




R. n. 


R. 


mds. 

at 

10 

cost 

4 

14 



12 


7 

0 



14 


9 

6 

12 mds. 



cost 

21 



(1) To secure a profit of R3, he must sell the 12 mdsi for 
R21. 4^-('R3 or R24. 4^7, ; 

/, selling price per maund ■■R24. 4a. -M 2 

B R2. oa. 4 pies. 

(2) After keeping 2 mds. for his own use, he must sell the 

remaining 10 mds. for R21. 4a ; > 

selling j^rice per maund »R2i. 4«.-rio 
^ -■R2. 2a, 

Bz. 10 . A cistern has 3 pipes, A^ By and C. A aiid h can 
3 and 4 hours respectively ; and (/ can empty it in 1 hour. 
If ^se pipes be opened in order at 3/4, and 5 oclock, when will 
Ifae cistem empty r 

In !i hour A can fill | of the jiistem, 

B *****?***** 

and C can empty the whole the cistern ; 
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at S o’clock, 

A being open for a hours has filled | of the cistern, 

and B i hr.... 

/. at 5 o’clock, f+i or of the cistern is full. 

Now after 5 o’clock A and B together tend to fill J+i or of 
the cistern every hour, and C tends to empty the whole cistern per 
hour ; « 

Aj B and C being open at the same time, the rate of empty- 
ing is 1 or 1^ of the cistern per hour ; 

/. H of the cistern being the portion that was full, wll be 
emptied m (iJ-r A) hrs. • 

i. e.f in ^ hrs. or 2 hrs. 12'. 

Hence the cistern will be empty at 5 hrs. +2 hrs. 12' or il' 
past 7 o’clock. 


Szamples ZXXV. 


1 . How far is the silver coinage a legal tender in England 
and in India, and what is its standard fineness in each of the two 
countries ? 

Find the valu^ of a rupee in shillings, taking into account only 
the weight of pure silver contained in each, 

2 . A creditor in receiving payment of a certain amouht of 
money in the silver coinage of India, finds that the weight of pure^ 
silver it contains is exactly 2| niaunds. What is t& amount 
received ? 

3 . What are the weights of pure silver in 1000 rupees and in 
2000 shillings i 

4 . Convert 52$ Sicca rupees into current rupees, and als 4 into 
Englkih money, at u. 10^. per rupee. 

5 . A person inherits f of an estate yielding RS2$o a jmr. 

What ui^the annual, income of his share, and what i^«v^ profit, if 
the Government revenue jMyableifor the whole IMoVfh. 

and the cost of collecticm «io for every Riog of i 

6. A person owns 5 annas 4 pies share <d a Jttinttidafi^,‘w 2 <^ 
an income of R6535 a year, and he auboeqpently ^puinciiaaes a 
2 aniias,ti3 gandas, 1 cowiy, i krant share <» the 

fraction of the estate does he now own, and what is the tncome of 
his share? ' 
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1. Wha't is the Imperial Stan 4 sii^ Yard« and how may it be 
recovered if lost ? 

How many sq. yards are there in an acre, and how many in a 
bigha ? 

Convert i sq. mile into bighas, s^d 600 bighas into acres. 

2. A person starts from a certain place and walks at the rate 
of 2 miles an hbur. After 2^ hours, another person starts from the 
same place, and walking at a certain rate overtakes the former at 
the distance of 2$ miles from the starting place. At what rate 
does the second person walk ? 

3 . A owns } of a zemindar! which contains 8225 bighas. He 
sells I of his share to j9, and *5 of what remains to C, What 
share of the estate does he still own, and how much land does 
that share contain ? 

4 . What fraction of a sq. mile is an acre, and what fraction 
of an acre is a bigha ? 

What decimal of a mile is a chain, and what fraction of a 
mile is a yard ? 

6. In the Thakbust scale, which is 16 inches to the mile, how 
many feet does an inch represent, and what fraction of hn inch will 
represent a bigha ? 


m. 

1, In a certain district the road cess is levied at the rate of 
une^hhV Of an anna for every rupee of rent realit;e 4 from an estate, 
less i deduction at one half of ,tne said rate for every rupee of 
the revenue payable in respect thereof. What would be the 
amount of road cess leviable on an estate of which the gross rental 
is R8975, and for which the revenue jpayable is R3520? 

i R An insolvent debtor, whose debts amount to 4 Ri«qooO| 
has assets just sufficient to pay 'his creditors 71K. in the%ypee« 
amount of the assets. 4 

1 Divide amooffst At and Q sq that as often ts A 
^gpts^a^ i i&aH get ana as often as gets £ 4 , C tUm gti 

'A Blvkte HMd iHMAgf hi 

Hth, Imperial I 'majrhht 

iir«(tion «f i saiMlil is • \ ttofi IWA #liat ftactwn 
<if E t waw te w l w ri glit is n avswtd ? ^ 
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^ 6, A grocer bought sugar of a certain quality at R12. 4a, a 

i^naund, and twice the same Quantity at R13 a maupd, and by 
mixing the two together ana selling the mixture at R12. 14a. per 
maund, made a profit of Rf 2. Za, How much sugar of each kind 
did he buy ? 


IV. 

c 

1 . Find the value of 

?±itLiof Ri2 + -3of2«.--*i25of la. 

7 

3 . A can do a piece of work in 4 days working 7 hrs, a day ; 
If can do it in 4 days working 6 hrs. a day ; and C and A can 
together do it in 2 nays working 4 hrs. a day. In how many days 
will A, and C together finish the work by working 1 hr. a day ? 

8. How many revolutions will the wheel of a carriage 4 ft- 
3 in. in diameter make in going over a mile, supposing the circum- 
ference of a circle to be 3*1410 x diameter ? 

4 . How much land at R60 a katha must be given in exch^ge 
for 3 bighas 10 kathas of land at R85 a katha, together with a 
building on it worth R3500? 

5 . How many yards of clpth at per yard must be given 
in exchange for 16 yards of silk at R6. 4a. a yard ? 

6. How much’ of a maund is (*3 + *5 + of a cwt. ? 

V. 

1. A cistern has three pipes, A^ B, and C, A and B can fill 
it in 4 and 3 hour^ respectively, and C can empty it in 2 hours, 

When will the cistern be exactly full if the pipes are opened in 
order at i, 2, and 3 o’clock respectively? 

A^ By and C can do a piece of work in 12, 9, and 6 hours 
respectively. A and B together work for an hour, and then B 
goes %way How long will A and C take to finish the remaining 
portioii of the work ? 

S* Give the length of the solar year and the average length 
of the Julian year ; and find the difference between the two. In 
}|pw many yegrs would this difference amount to a day? 

4 . The 1st of January 1872 was a Monday. How many 
Sundays weiie tlioro in that year, and bow many Saturdays iO'^the 
month of August of the same year ? 

5 , What faction of a kros is a aad how many jojans 
are there between the Mooixand Earth, a distance of 240009 nule^? 
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0 . Light travels at the rate of 192000 miles a second, and 
sound, at the rate of 1143 feet a second. What time would 
intervene* between the seeing of the flash and the hearing of the 
report of a gun fired at the distance of 2^ miles ? 

VL 

1 . What are the advantages of the Metric System of Weights 
and Measures? 

How many grains are there in a seer of Bazar weight, and 
in a seer under the Indian Weights and Measures of Capacity 
Act 1871 ? 

2 . What decimal of an English mile is a kilometre ? 

8. A pedestrian who walks at the rate pf 2} miles an hour, 
sets out from a place A for a place B, a distance of 66 miles, at 
the same time that another pedestrian who walks at the rate of 88 
yards a minute sets out from B for A^ Where will they meet, 
and how long after starting ; and how much earlier ought the 
former to have started in order to meet the latter midway between 
A and B ? 

4 . A and B can respectively finish a piece of work in 4 days 
of 9 working hours each and 3 days of 8 working hours each. 
In how many days will they finish the work if they work together 
7 hours 12 minutes a day ? 

6 . A person lays out /4s in spirits af 7 ^. 6 ^. a gallon. He 
adds water to it, and by selling the mixture at ys. a gallon, finds 
that he has made a profit of one shilling for every pound of his 
outlay. How much water did he add ? 

0 . The I St of January fell on a Monday 'in 1877. When will 
it fall on a Monday again ? 
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^ OHAPTSE V. 

SQUARE AND CUBIC MEASURE, DUODECIMALS. 

SECTION I. SQUARE AND CUBIC MEASURE. 

195. Def. The Area of any figure i$ the quantity of sux&ce 
contained in it. 

An area is measured by the number of times that it contains 
another known area which is taken as the um/ vf area We have 
seen in Art. 148, that the ordinaiy 'units of area of the several 
denominations, the square inch, the square foot, &c.| are the 

areas of the squares on the ordinary units of length, viz,^ the linear 
inch, linear foot, &c. * 

196. Def. A Hootangle is a four-sided figure having its 
Opposite sides parallel and contiguous sides at right angles to each 
other. 

Any side of a rectangle may be called its length and the conti- 
guous side its breadth. 

Prop. I. If two*rectangles ihave the same length, the area 
of the one will be the same fraction of that of the other, that the 
breadth of the former of the breadth of the latter. 

Let ABCD and ABEB be two rectangles having the same 
length AB^ and let AD, 

Divide AD mto 3 equal parts 
AG, GF, FD ; then ApmW con- 
tain two of these parts. Now 
drawing the dotted line GBT 

as in the figure, the rectangle u 

ABCD is divided into 3 equal 
rectangles whereof ABEFc^- 
tains twq ; and 

ABCD^»$ timts ABIfG^ 

^ an^ ABEF ^2 times ABffGt 
ABEF^i ABCD. 

Similarly the Proposition can be proved in dther cates. 

Prop. n. If the leqgth and the breadth of oneTtcl^le 
be certain fractions of those of another, the product of these imc- 
tions indicates what fraction the area of the fontier is of tbatiof 
the latter, • 
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la iht above iigtaie, let AMCi> and AiCLFht two xedtuglMt 
and let AJCmi AB^ AF^l AD. Then by the preceding Propoe- 
tkm, AfrLF-^i ABEF 

•\iA\,ABCD 

ABCD. 

197. Prop. Taking thn square on the linear unit as the 
superficial unit, the number of* superficial units in a rectangle 
-the nun^r Of linear units in the iengthxihe number of linear 
units in the breadth. • . . < 

Let ABDC\yt a rectangle. 

First let the number of 
linear units in each of the 
sides be integral, say, 4 in 
AB and 3 in AC* Then 
^ drawing lines as in the figure, 
the rectangle ABDC is divid* 
ed into a number of equal 

horizontal slips equal to the » 

number of linear units in A C\ 

and each horizontal slip into a number of equal squares or units 
of superficial measure equal to the number of linear units in AB ; 
^nd the number of supemcial units in ABDC 
—the number of horizontal slips 
X the number of squares in each slip * 

—the number of linear units in the breadth 
X the number of linear units in the length 

-3x4. ^ 



Noxt let the numbers 
involve fractions, and 
let AB contain 3 ^ and 
2 | linear units. In 
AB^ AC measure off 
parts equal to the linear 
unit ; and draw lines 
through the points of 
division as in^tne figure. 



'T|mn ^iiear unit, ^ 

\ , linear unit<»dVD| 
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and each of the 3 small rectanElei^ in CFON^^i of superficial 
uhit, as it has one side equal to a unear unit and the other to ) of 

li— li / A r» •» 1. 




rectangles in BKOM=^\ of superficial unit. And the small 
rectangle MOND^%y. \ of superficial unit, as it has its side ON 
«| linear unit, and the side linear unit (Art. 196, Prop. II). 

Hence, the no. of superficial units in AF 0 K'>^^y. 2 ^ 

CFON^zy^I, 

B/irOM^ 2 xi, 

MOND^ixi; 

A adding, the no. of superficial units in 
■ AFOK-^rCFONArBKOM’^MOND 
u €,y the no. of superficial units in ABDC 
« 3 X 2 + 3 x 5 + 2 xJ+|xi 
“ 35<(2 + J)+ix(2 + J) 

“( 3 +i)x (2 + .?)- 3 i>< 2 |. 

Similarly the Proposition can be proved in other cases. 

This Proposition is sometimes briefly stated thus 

Area of a rectangle® length x breadth. 

Thus, if the sides of a rectangle are 3 ft. and 4 ft., 
its area— 3x4 sq. ft. 

198 . In the preceding Article it may appear that we fhavfr 
multiplied one concrete numl^r 3 ft. by another 4 ft. and got 
12 sq. ft. for the product. But in reality that is not so. What we 
have multiplied together are the abstract numbers 3 and 4 ; and 
it so happens only from the nature of things, that this product 
3x4 represents the number of square feet in the rectangle whose 
length and breadth are 4 ft. and 3 ft. respectively. 

It is on)y in this sense that we are to understand expressions 
such as these: — 

Feet multiplied by feet give square feet. 

Inches inches inches. 

&c.^. 

198 , A rectangle 5 ft. by 4 inches— of a rectanjgfle 5 ft. 
by 4 ft.* 

*/ 4 incites the breadth of one— ^ of 4*lt. the breadth ;of the 
other (Art 196, Prop. I). . 

Hence 5 ft. x 4 in . — ^ of $ ^ 4 sq., ft, andl so Ia other cases. 
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800 * In the Ben^^al superficial measure, 

«i linear bigha x i linear bigha>« 1 sq. bigha. 

t bighax I katha 

•■t bighax^ of i...bigha» of i sq. bigha 

I — I sq. katha. 

I katha x katha 

of I.. .bighax i .katha — of i sq. katha 

• —I dkool. 

The Bengal method of finding areas will be seen from the- 
following Example 

Sx, Find the area of a field 5 bighas 4 kathas by 4 bigha& 
8 kathas. 


bghs. 

kths. 

5 

4 


8 

20 

16 “ 

2 

I 

22 

*7 


The area is 22 sq. bghs. 17 sq. kths. 12 clhools. 

The reason is obvious. 

4 bghs. X 5 bghs. — 20 sq. bghs. 

4 bghs. X 4 kths. — 16 sq. kths. - • 

5 bghs. X 8 kths. —40 sq. kths. — 2 sq. bghs. 

8 kths. X4 kths. 932 sq. dhools— 1 sq. kth. 12 sq. dhools. 

201, Def. The Volume of a solid the quantity of space,, 
having length, breadth, and thickness, that it contains. 

The volume of a solid is measured by the number of times 
that it contains some other khowp volume which ■ is taken as the 
unit of volume. We have seen in Art. 149 that the ordinary 
units of volume of the several denominations, viz,^ tfie cubic inch, 
Uie cubic foot, &c., are the volumes of the cubes having: for their 
edges the units of length, 2/i>., the linear inch, the linear foot, &c. 

202. Def. A.Beotangviler Parallelopip&l is a solid 
contained by six rectangles. ; 

Any three contiguous edges , of a rectangular parallelepiped 
may be called its length, breadth, and thickness, respectively. 

^op. The volume of d lectail^lAr parallelopiped— length x 
breadtbxthicknosB. • . 

Tiifia cin be proved lir a (ray sjat^ar td that given in An, 149. 
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903. Areas and volumes are found by reducing tbe lengths, 
breadths, and thicknesses to one and the same denomination, and 
then performing the necessary multiplications, as will be seen from 
the subjoined Examples. 

Ex. 1. Find the area of a rectangular court-yard 24 ft. 6 in. 
long and 15 ft. 3 in. broad. 

Thearea—(24 ft. 6 in.)x(i5 ft. 3 in.) 

-(24J X I sj) sq. ft.« V ^ V sq- ft* 
sq. ft. - 373 ft sq. ft. 

■■373 sq ft. 90 sq. in. 

Ex. 2. Find the volumelof a cube whose edge is 2 ft. 3 in. 
2 ft. 3 in. — 2i ft.— ft. ; 
the volume — (f x } x J ) cub. ft. 

— cub. ft. 

— I if 5 cub. ft. 

-II cub. ft. 675 cub. in. 

The above Example may also be worked thus 
2 ft. 3 in. = 27 in. ; 
the volume— (27 x 27 x 27) cub. in. 

— 19683 oub in. 

— II cub. ft. 675{cub. in. 


Ex. 8 . What length must be cut oif from a plank that is 
I ft. 3 in. broad, in Order that it may contain 1 sq. yd. r 

Since area — length x breadth, 


. 1 area 


■and .*. th^ Mqd. length 


isq.yd. ^ 9sq. ft. 
“i ft 3 in." i|fu 
3i in. 


Sxnmplen J 

1 . Fui4 the areas of 4ie following recUi^es 
(1) in. by t ft 6 in. . 

(3) 4 ft. 3 in- V 3 ft. ft in- (4) 5*. 9 «tjlv 4 fhcftint i 

(5)' 4ft ariin..fay 3 ft. ft &k. <6) ‘ 
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9. Find the volen^es of the following lecungular paraUelo- 
pipeds • 

(1) 2 ft. 3 in. X I ft. 6 in. X9 in. 

(2) 3 ft. 6 in. X 2 ft. 3 in. X 1 ft. 3 in. 

(3) 4 3 in. X 2 ft. 8 in. X 1 ft. 

(4) ft. 9 in. X 3 ft. 6 in. x 2 ft. 

A rodip is 18 ft. 6 in. 15 ft. Find the area of its floor, 
and thtf length of carpet 1 J yd. wide that will be required for 
carpeting the 'same, 

4 . A room is 21 ft. 3 in. by 12 ft. 6 in. Find the area of its 
floor. Find also the length of another room containing the same 
area, supposing its breaath to be 10 ft. ^ 

5 . Find the solid content of a brick that is 10 in. long, 5 in. 
broad, a^ in. thick, and also that of a wall that is 20 fu long, 10 ft. 
6 in. high, and 2 ft. thick. 

6 . Find the areas of the following rectangular fields 

(1) 2 bghs. 8 kths. by x bgh. 10 kths. 

(2) 3 bghs. 10 kths. by 2 bghs. 5 kths. 

(3) 4 bghs. by 3 bghs. 8 kths. 

(4) 5 bghs. 6 kths. by 4 bghs. 15 kths. 

(5) *0 bghs. 10 kths. by t bgh. 14 ktfis. 

(6) 12 bghs. 10 kths. by 3 bghs. 8 kths. 

SECTION II. DUODECIMALS. 

204 . Besides the method given in Art. 203, there is 
another method of finding areas and volumes, called the method 
of X>iiod90imals or Crosa Multiplication, which is generally 
employed by painters, brick-layers, &c., in measuring^worH. 

In this method, the successive linear units are Felt, Primes, 
Seconds, Thirds, &c., and are so connected that a unit of any 
denomination is of a unit of the next higher denoipination. 

Primes, seconds, thirds, &:c., are indicated by the accents 
\ &c, placed above the numbers, a Htile to the right. It is 

evident that primes are the same as inches. 

The successive superfloial units ixi this method are superficial 
feet, primes, seconds, and are so connected that a unit 

of any denomination is A at a unit, of the next higher denomina- 
tion. *]fhey are indicatm in the spine way as the linear units. 
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m 

The successive solid units are solid feet» primes, seconds, thirds, | 
They are connected and indicated in the same way as linear 
or superficial units. 

206 . Hence, by 196, 

1 ft. X 1 " » I ft. X of X ft.s-x'^ of I sq. ft. — 1 ' of square mea.sure 

I ft.x i'' =*xli ^ sq. ft. —1 sq. in —i". 

1 ft. X ^ sq. in. ^ » l'" 

1 ' xi'-isq. in. 

1 ' Xi'' of 1 sq. in. “i"' 

Similarly (by Art. 202), 

1 sq. ft, X i' — of I cjub. ft. — 1' of solid 

X sq. ft. X i"==xi 4 

1 sq. ft xi'"— 1 cub. in. — 1"' 

i* (superf.)x “I 4 i of I cub. ft. 

1 ' X 1 " cub. in. 

It will be seen that the denomination of every product is 
indicated by the sum of the accents of the factors, the number of 
accents in Jee/ being regarded as o. 

206 . We shall now give the Rule for finding areas and 
volumes by the above method, 

Buie. Write the terms of the multiplier under the corre- 
sponding terms of the multiplicand. Multiply every term ot the 
multiplicand beginning with the lowest by the highest term of the 
multiplier, divide each product (except where it is of the denomina- 
tion of feet) by 12, carry the quotient to be added to the next 
product, and put down the remainder under the denomination 
indicated by the sum of the accents in the factors. Proceed in this 
way with every successive term of the multiplier, placing the partial 
product correlfeponding to each term, below the preceding partial 
product. Add up the several denominations of the partial products, 
carrying 1 for every 12. The sum will be the product required, 

Ez. MuKiply 3 ft. .9*in. by 2 ft. 7 in. 

By the Rule we have 

3 - 9 ^ 

. h / 

:• 7 - ^ 

2* 2^ 3^ 

- - - • • 9. 8'. ' 3I 
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: The reason for the Rule ^ill be seen below, 
is evident from Art. 205, 
that 2 ft. X 9' ■■ 18' (superf.)- 1 sq. ft. +6' 

2 ft. X 3 ft. ••6 sq. ft 

/. 3 ft. 9 in. X 2 ft **7.sq. fu ^6'. 

Again 7'X9' -63'' ^ -(60'' + 3") ^5' +3" 

7 'X 3 ft —21' —I sq. ft +9' 

.‘.3 ft. 9 'X 7 ' , sq. ft 9' + 5'-3''"2 sq. ft 2'. 3''. 

/. the reqd. product “7 sq. ft 6' + 2 sq. ft 2'. 3"=»9 sq. ft 8V3". 

The result may be expressed in sq. feet and inches thus : — 

9 sq. ft 8'. 3"' «9 sq. ft + CA+iJi) ft* 

-•9 sq. ft sq. ft. 

— 9 sq. It 99 sq. in. 

207 . The above method is called the method of Duodecimals, 
because the number twelve (duodecim in Latin) forms the basis of 
connection between successive denominations ; and it is also called 
the method of Cross Multiplication, because the multiplication is 
performed in a cross order, /. whereas we begin with the highest 
denomination in the multiplier, we begin with the lowest in the 
multiplicand. 


Examples XZZVIL 

Find by Cross Multiplication the areas of the 1 following 
rectangles : — 


1. 

2 ft. 9 

in. X I ft 

3 

in. 

2. 

3 ft 

4 

in. X 4 ft 

8 

in. 

a. 

3 ft 8 

in. X 5 ft 

9 

in. 

4 . 

5 ft. 

9 

in. X 6lft 



6. 

6 ft 7 

in. X 7 ft 

8 

in. 

6. 

6 ft 

8 

in. X 7 ft 

7 

in. 

7, 

8 ft 9 

in. X 6 ft. 

11 

in. 

8. 

12 ft 

11 

in. X 4 tt. 

6 

in. 

9. 

9 ft 9 

in. X 3 ft. 

5 

in. 

10. 

10 ft. 

10 

in. X 5 ft 

5 

in. 


Miscellaneous Questions and*Examples. 

208 . We shall here give some examples depending upon this 
and the preceding Chapters. 

Ex. 1. What is the c<Mtof building a wall 24 ft« long, 14 ft. 
high, and 2 ft. 3 in. thick foHhe first 4 ft. of its he^ht, and 2 ft. 
thick for the reminder, “~at ^22. per 100 cub. ft ? And how 
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many bricks will be required supposing each brick to be 9 in. x 4 
in. X 3 in. ? 

The volume of the wall 

-24 ft, X 4 ft X a ft. 3 in. + 24 ft. X 10 ft. x 2 ft 
■-(24X4x} + a4X 10x2) cub. ft 
*696 cub. ft * ^ 

Now, 100 cub. ft cost R22. 8tf. u e,, RY» 

1 cub. ft. will cost R^-*4 -ioo or Riljy, 
and the wall will cost R(696 x 

i. Rft^/fi^or R156. ga, 

Again, the no. of bricks reqd. 

volume of the wall 
volume of a brick 

«hi 36 . 


Ex. 2 , A rectangular tank, i bigha 10 kathas in length and 
I bigha in breadth, h^s a rectangular gravel walk 4 cubits broad 
along its sides,* at a distance of 2 cubits from each side. Find the 
cost of gravelling the walk, at the rate of Ri per 100 sq. ft 

Ltt ABCD be the tank, so that AB^ihgh.^ BCmihgh, 
10 kth. ; and let the space between EFOH and IKLM be the 
gravel walk. Then area of the gravel walk 
— rectangle /ATZJ/— rectangle EBGHa 
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' Noi^ EF ^ AB 4* s X dist. of the walk from tho tank • 

• ■■ 8o cubits +ax2 cubits 

— 84 cubits >B 126 ft. ; 

and FG ■■ BC + 2 x dist. of the walk from the tank 
« (1204-4) cubits -B 186 ft. 

Again IK ■» EF^r'i x breadth of the walk 
■■ 126 ft. 4-ia ft. — 138 ft. ; 
and KL — /Y74-2xbieadlh of the walk 

— 186 ft. 4- 1 2ft. — 198ft. 

Therefore area of the walk 

^ JK>iKL^EFxFG . 

— (138x198) sq. ft.-(i26xi86)sq. ft. 

— 3888 sq. ft. 

Now the cost of gravelling 100 sq. ft. — Ri, 

- I sq. ft. - Rrio» 

and / 3888 sq. ft. - 

- RV.* 

- R38il 

- R3§. HaAlip. 

ISx. d. Find the price of a beam 1 5 ft. long and 7 in. x 5 in. at 
its end, at i pice per i ft. x 1 in. x 1 in. 

The volume of which the price is i pice 

- 1 in.x I in. X I ft.-i X 1 X 12 cAb. in. — 12 cub. in. 
The volume of 1 foot of the beam 

—7 in.X5 in. XI ft. — 7x5x12 cub. in, 

— 35X 13 cub. in. 

■■35 X the volume of which the price is 1 pice. 
Therefore the price of 1 foot of the beam 
■■35 pice -80. 3 pice ; 
and .*• the price of the whole beam 
^ muixtsh 3 pict 

-R8. 3a> 1 pice^ 

4» What length must ha tint ^lank that *a 9 in* 

ande in ordet that it may coatain t sqsyani ? 
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• The area of the plank is required to be i sq. yd., and its breadth 
Is 9 in. 

Now, length X breadth «»area, 


. length 


area 

breadth* 



Ex. 6. Find the expense of painting the walls of a room 24 fU 
in length, 15 ft. in breadth and 12 ft. in height, at 4a, per sq. yd. 

The area of 2 of the walls » 2 x length x height 
-•2X24X 12 sq. ft. 

• ...the other 2 walls 2 x breadth x height 

"•2 X 15 X 12 sq. ft. 
the whole area to be painted 

=*(576 + 360) sq. ft. 

—936 sq. ft. 

«io4 sq. yd. ; 

and /, reqd. expense — 104 x 4a. 

n|^26. 


Ex. 6 . A piece of land measures 6 bghs. 5 kths. in leqigth^ 
and 3 bghs. iSkths. in breadth : find its area in the Beniak 


method, and its price at R80 per katha. 


. bghs. 

kths. 


6 

5 


3 

18 


id 

*5 


s 

12 

10 dhools. 

area ••24 bghs. 

7 kths. 10 dhools. 

Now, price of 24 bghs. 

24 X 20 X R80 "■R384oa 

f 7 kth^. 

»7xR8o 

- R$6a 


-iKftSo 


totaa price 

t 

oAjpaMb 
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ExEmplas XZXVIII. 

L When one number is multiplied by another, the latter or 
the multiplier must be an abstract number. Show that exceptions 
to this rule are only apparent and not real. ^ 

Find the value of 2 mds. 16 seers of sugar at Sa, 6^. a seer» 
and explain clearly the steps of your process. 

2. What do you mean by saying that the area of a rectangle 
is equal to the product of the base and the altitude ? Illustrate 
your meaning by an example. 

Find the area of a field 5 bghs. 6 kths. long and 4 bghs, 
10 kths. broad. 

3 . What will be the cost of painting the four walls of a room 
'whose length is 18 ft., breadth 9 ft. 6 in., ahd height 10 ft., at is. 
^ sq. yard ? 

4 . A house contains 6 rooms ; each room has 3 windows ; 
each window is 7 ft. in height and 3 ft. 6 in. in breadth. Find 
the expense of painting the windowi, at t anna a sq. foot. 

6. A rectangular piece of land 5 bghs. 10 kths. long, contains 
an area of 22 sq. bighas. What is its breadth ? 

6. A piece of land measures 18 kths. by 16 kths., and contains 

a small tank 90 ft. by 48 ft. What is its value, if the area covered 
by the tank is worth H6 q a katha, and the remainder, ^125 
a katha ? • 

7 . Find the expense of paving a rectangular court 24 ft. long 
and 18 ft. broad, at Hi. 4a. per sq. cubit. 

8. A gentleman promenading in a veranda observes that 
in the time between his leaving an end of the veranda and coming 
back again to it, the minute hand of a clock passes exactly from 
one minute mark to the next. After pacing to and fro for 20 
minutes, he finds that he has walked half a inile. What is the 
length of the veranda ? 

9 . On buying a rectangular piece of land, the purchaser /ound 
that if Ihe price he paid for it, were converted into eight-anna 
pieces, and the amount spread on the land in rows in contact with 
one another, it would have just covered the land. What uvas the 
price per katha, supposing an eight-anna piece to be i in. in 
diameter? 

10 . The cost of carpeting a rooni> 15 feet broad, .vHh carpet 
vd. wide, at Hi. 4a. a yard/is found to be H90. Find the len^h 

Of the room. • 

11 . A rectangular court-yard 160 aibits lon|f and 80 cubks 
broad) has a walk within it along its border, 4 cubits wide. Find 
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^he cost of paving the walk with Chuoar stone at per 

sq[. foot. 

12 . What lime will a railway train, i8o yards long, and mov* 
ing at the rate of lo miles^an hour, take in passing over a bridge 
40 yards long ? 

18 . What is the solid content of an Impenal Gallon ? How 
many imperial gallons does a cistern contain, which is 4 feet long,. 
3 feet broad, and 2 feet deep ? 

14 . The inteiior of a barrack, 200 feet long and 20 feet broads 
accommodates 50 soldiers, giving 1000 cub. feet of air to each. 
Find the height of the barrack from the floor to the ceiling, 

16 . A hall is 24 ft. long and 18 ft. broad. How many chairs, 
each I cubit long an^ i cubit broad, will it contain, if arranged 
in rows along its length, so as to leave an open space of 2 cubits, 
in the middle, and a passage 1 cubit wide in front of each row 
of chairs ? 

10 . How many bricks, each 10 inches long, 5 inches broad,^ 
and 3 inches thick, will be required for building a wall 10 feet 
long, J feet high, and 2 feet thick ; and what will be the cost of 
the bricks at Hg 8a, per 1000 ? 

17 . How many beams each 12 feet long and measuring 
7 inches by 5 inches, at the end^ can you get out of a piece of 
timber 36 feet long and measuring 2 feet 11 inches by 1 foot 9> 
inches at its end ? • 

18 . Find the volume of a cube whose edge is 3 feet 6 inches. 

19 . In a railway train, there is a certain number of passengers 
in the first class, twice as many in the second class, and six times 
as many in the third. Each passenger in the first class has to pay 
la, 6 p, per mile, each in the second class, 9/. per mile, and each 
in the third, 3^* per mile. How many passengers are there in 
each class, supposing the sum total of the fares to amount to R9> 
a mile ? ^ 

80 . A squate whose side is 240 yards, has a road 40 feet 
broad along its sides. What is the cost of repairing the road, at 
83. 4^. per 100 sqt feet ? 







CBAmil VI. 

PRACTICE. 

209. Def. Praotioe is a short method of finding by means 
‘Of aliquot parts the value of things from the given price of a unit 
^f any denomination. It is called oimjpld or Compound accord- 
ing as the quantity of the things is or is ilot given wholly in the 
•denomination of the unit. 

Examples of Practice are worked out in the following manner : — 

I. Simple Practice. 

Bx. 1. Find the value of 372 things at I2r. ^\d. each. 
Supposing each thing to be worth £1^ 
the value *-;^372. 

£ s. 4 L 


the value at 105 . each 

-i of £yj2 

-186 

. 0 

0 


*■ 1 of value 

at 105. — 37 

• 4 

0 



■■I ............. 

25. ■■ 0 

. 6 

0 


4 V**********' 

-i 


. 6 

6 

,% value at i'25. 7\d, 

* -234 

. 16 

6 


The operation is usually written thus : — 


^ ----- ^ ^ 

ior«B jr of £\ , 372 o -ivalue at £\ each. 


of lor. 186 o •" io.r. 

6d«*| of 2s. 37 o ■» 2S 

ii^**iof6^, 9 o » 6//.,,,..^ 

2 A 

^234 *6 7 iiL 


Bx. 2 . Find the cost of 32$ things 2 pice eac^. 
It. 42 . p, 

to. «*ofBi. J 51 ^ e . o ^^ccst at’Ri;eacbk 

to* lafrof&r. 162 8 • O*** ■••••« 

of lo. 20 5 

10 2 . 6 **',lt**«,,*«2 

15 90. 2 pice. 
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fSa 


r IL Compound PraoUee. 


Ex. 1. Find the value of i8 cwt. 2 qrs. i6 lbs. of sugar at 
j^2. 8 j. 6d. per cwt. 


The value of i cwt. being £,2, 8j. 6//, 

£ 

s. 

d. 

0/ 

the value of 18 cwt. 

43 

13 

the value of, 2 qr^.=»i the value ef i cwt. 

I 

4 

3 


0 

6 

of 


0 

- £45 ■ 

~4^* 

loH 


The operation is usually written thus : — 

£. s. d. 

2.8.6 value of i cwt. 


i8 

2qrs.-Jcwt. 43 ^3 o “ i 8 cwt. 

14 lbs. of 2 qrs. i 4 3 « 2 qrs. 

2 lbs. of 14 lbs. 06 14 lbs. 

o o _i 0} J « 2 lbs. 


£aS • 4-2} •value of 18 cwt. 2 qrsv 
16 lbs. 


Bx. 2. Find tlie value of 17 mds. 28 seers 3 powas at 
R3. 12^. per maund. 

R. a. p, 

3 . 12 . o «=value of i md. 


17 

20 seers > md. 63 . 12 . o =■ 17 mds. 

8 seers md. i . 14 . o = 20 seers. 

2 powas«iV of ^ seers. o . 12 . o » 8 seers, 

1 powa 7^ of 2 powas. 0.0. 9 « 2 powas. 

o . o . 4^ — I powa. 

66 • 7 . 17 mds. 


28 seers 3 powas. 


210. From I the above examples it will be seen that the opera- 
tion will be simplified by the selection of j^e most convenient 
aliquot parts. 

We shalf here subjoin a Table of aliquot' paits of some 0f the 
ordinary concrete units, English and Indian ; and the student will 
do well to commit it to meimny. 
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Table of Aliquot i Parts. 
• of I Rupee. 

-Sob 

B 5a.'6 £^das 2 cowries 2 krants 
- 5a, 

"40* 

°3a. 4 gandas. 

•2a. 13 gandas i cowry i krant , 

•2a, Sjfi, 

•2a, * 

= iflr. 15 gandas aicowries 2 dantis. 

•ja. 12 gandas. 

4^. 

of 1 anna. 

■2 pice. 

-4 pies 

■ 6 gandas*2 cowries 2 krants. 

■ 1 pice. 

-4 gandas. 

-2 pies. 

■2 gandas 2*cowries. 

= 2 gandas. 

-I pie# 

of I maund. 

■ 20 seers. • 

■ 10 seers. 

*8 seers. 

■ j seers. 

■4 seers. 

■2i seers. 

■2 seers. 


of I seer. 


>2 powas. 
-I powa. 
"2 chts. 

• I cht. 


ofj£t. 

|-6 j. 8 d. 
J-SA 
i-4* 
*-3J. id. 
i-2s.i6d 

^-2i. 

of IS. 

l-4<^ 

i-«K. 

y\~id 


of I cwt. 
n—2 qrs. 

; I qr. 

= 16 fbs. 
U — 14 lbs. 
,V» 81 bs. 

of I qr. 

If- 14 lbs. 
7 lbs, 
— 4 lbs. 
K-aUbs. 


Examples like the following may be Wbrked out* in a way 
similar to the method of Practice. 

IbC 1 . Find the cost of 6 seeit at Rs. 12a, per mannd. 

The cost of 5 seers— of Ra.Iiaa. — 2 pice; 

/ 1 seer—) of ia, 2 pice— la. ) pilpa* 

and seem— 2{ pice.. 
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^ Ez. 2. A man gets R7 a month ; what does^e get par day» 
supposing a month to contain 30 days ? 

The amount reqd.-*)^Q of R7*’^ of ^ of R7'; 
Now ^ of R7 -■ I of R6 + ^ of Ri 
••R2 + 5a. 4 pies ; 

/. ^ of R7 ^ “tV Sa. 4 pies 
“3«* 81 pies. 

Ez. 8. A man supplies milk for a month Of 31 days at 3 seArs 
a day. What will be his charge, if milk sells at 8 seers a rupee ? 

The quantity of milk supplied 

-3x3* “93 seers. 

' R. a. /. 

The value of 88 seers ■■ 1 1 . 0.0 

5 o . 10 . o 

93 B 11 . 10 . o 

Ezamples XXXIZ. 

Find the lvalue of « 

1 . 50 things at R2. 2 a. each, and 64 things at R3. 5a. each. 

2 . 72 things at £1, ios» each and SS things at 15L 6(i. each. 

8. 126 things at 13J. 4d, each, and 100 things at £2, $s, each. 

4 . 30 things at R2. 6a. each and 31 things at 3a. 6p, each. 

5 . 40 things at R2. Ja. each, and 120 things at 5a. 6p. each. 

6. 80 things at R3. Ja. each, and 90 things at R2. ga. each. 

7. 720 things at £z^ 6s. each, and 885 things at gs. 6d, each. 

8 . 144 thingstat ^^19. 17^. each, and 288 things at £7 6s. 
each. ^ 

8 . 1000 things at 15. 1 6x. II each, and 925 things at 
xor. each. 

10. loob things at Ra. 5^. each, and 1500 things .at 83. 74L 
each. 

IL 1285 things at R5. 4a.'each, and 725 things at R7* 6«. 4pk 
each. 

18 . 361 things at Ri 6. 15^. each, and 2500 things at Rg. 6^ 
each. 

l8. 15 cwt. aqrs. 10 Ibl at w. 6d. per IK 
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14 . X7 cwtk 3qrs. t4 £2^ gf, per ewt. 

14 . ito cwt sqrs. 20 lbs. at ;£i. 13^. 4^ per cwt. 

16 . 7 mds. 35 seers of sugar at fti3. 2a, per maund. 

17 . 225 mds. 33 seers of rice at R4. 14a. 6^. per maund. 

18 . 72 mds. 25 seers of rice at R5. loa, per maund. 

18 . 16 yds. of silk at £u 3^^ per yard. 

80 . 170 yds. of linen at 2S. td, per yard. 

81 . 8 bghs. X I kths. of land at R65. 8a, per katha. 

82 . 13 bghs. 7 kths. of land at R49. 8a, per katha. 

88. 16 bghs. 16 kths. of land at R125 per katha. 

84 . 140 ft. 6 in. at Ri. 40, (xp, per foot. • 
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r OHAPTBB Vn. 

PROPORTION AND VARIATION. RULE OF THREE* 

SECTION I. PROPORTION AND VARIATION. 

211 . Def. Ratio is the relation which one number bears to 
another in respect of magnitude, the comparison being made by 
considering how many times or parts of a time the latter is con- 
tained in the former. 

The two numbers are called the Terms of the ratio, the former 
being called the Antecedent, and the latter the Consequent. 

A ratio is written by writing its terms one after the other and 
placing a colon ( I } between them. Thus the ratio of 3 to 4 is. 
written, 

3 : 4 - 

It is evident from the definition, that the same ratio may also 
be represented by the fraction | ; for by the definition, the ratio 
of 3 ; 4 denotes the number of times, or rather parts of a time^ 
that 4 is contained in 3, and the fraction | also denotes the same 
thing (Art. 84). 

212 . The terms of a ratio must either be both abstract num^ 
bers or both concrete numbers of the same kind ; for otherwise 
there can be no comparison belw^een them ; thus we cannot 
compare 3 feet with' 4 hours in respect of magnitude I and the 
ratio itself, as it indicates the number of times or parts of a time 
that the antecedent contains the consequent, must always be an 
abstract number. 

Again the ratio of one concrete number to another, when both 
are expressed in the same denomination^ will be the same as the 
ratio of the former number to the latter, both being regarded as 
abstract numbers. Thus, the ratio of 3 feet to 4 feet is the same 
as the ratio of the abstract number 3 to the abstract number 4^ 
and is expi^essed by the fraction |. But the ratio of 3 feet to 4 
inches, ^ that is, of 36 inches to 4 inches, will not be the same as 
that of 3 to 4, but will be the same as that of 36 to 4, and will be 
expressed not as J but as y , 

213 . Def. Four numbers are said to be Proportionalf^ 
or to constitute a Froportiou, when the ratio of the first to ; the 
second is equal to that of the third to the fohrth, or, in other words 
when the nrst contains the second as often as the third contains 
the fourth,* 

A proportion is written by writing i^s ratios onelafter the other 
with a double colon (X) between them. Thus, taking any .four 
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numbers that are proportionals, for example, 3, 4, 12, 16, the propcy:- 
tion is written thus : — 

3 : 4 :: 12 : 16; 
and it is read thus : — 

3 is to 4 as 12 to 16. 

If any four numbers, 3, 4, 12, 16, constitute a’proportion, then 

i 

For I denotes the number of parts of a time that 3 contains 
4, and 'denotes the number of parts of a time that 12 ccmtains 
16 ; and these are equal by the definition of proportion. 


214 . In the preceding Article we have seen four numbers 
constituting a proportion ; but we may also have three numbers 
constituting a proportion, and then they must be such that the 
first is to the second as the second is to the third. 

Thus the three numbers 3, 6 and 12 constitute the proportion 
3 : 6 :: 6 : 12, 

and J 


216 . The terms of each of the two ratios constituting a pro- 
portion must satisfy the conditions mentioned in Art. 212. But 
It is not necessary that all the four terms should be simultaneously 
abstract numbers, or simultaneously concrete puinbers. The terms 
of one ratio may be abstract numbers, and those of the other,, 
concrete numbers. The ratio of two concrete numbers, which is 
always an abstract number, may be equal to that of two abstract 
numbers, or of two concrete numbers of another kind. 


Thus R2 ; R3 : : 12 ft. : 18 ft. 

R 2 2 

For TT— “ the! abstract fraction 
«3 3 


Similarly 


12 f t. 
18 ff." 


12 2 
i8“3 






216 . Prop. L -If four numbers are proportionals 'when- 
taken in a certain order, they are . alsd proportiAials when 
Odoen in the reverse order. 

Thus, taking for mmmple the numbm^ 3, 5, 9, 15, which> 
e^nstitute the proportion 3 I 5 ‘ I 9 ^ I5« so that 

we have • 

er 

nr 5 I 3 i; 9, or li : 9 ; : f : 3. 
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v. Prop. XL When four numbers are ' proportionals, the pro^ 
•duct of the extremes— the product of the means. - 

For taking the same proportion 

^ 3:5-9:15, 

we have J-A, 

•or multiplying both sides by 5 x 15 we have 

*^S5<i5"*Ax5Xx5.^or 3XI5-5K9- 

217. Dof. When four numbers are proportionals, the 
fourth is said to be a Fourth Proportional to the other three. 

When three numbers are proportionals, the third is ‘.said to 
be a Third Proportional to the other two, and the second, 
>a Mean Proportion tfl between the other two. 

The process for finding a fourth proportional to three num- 
bers, or a third proportional to two numbers, consists merely 
in the application of Prop. II of the preceding Article ; and is 
usually stated in the manner below. 

Ex. 1. Find a fourth proportional to 7, 9 and 21. 

Let X be the fourth proportional required. 

Then 1 \ ^\ \z\\x^ 

7 xjT-qx 21, or dividing by 7, 

27. 

Ex. 2. Find a third proportional to 7 and 9. 

Let X be the third proportional required. 

Then 7 I 9 .* .* 9 : ^ 

7Xar»9X9, or dividing by 7, 

218. ^ X)ef. One quantity is said to Vary Directly as 
another, when either of them being increased or decrease^, 
other is increased or decreased \n the same proportion.^ " 

Thus, at a given* rate of walking, say, 2 milps an hourf the 
distance walked may be said to directly as |;l^e 
in any time, say, 3 hours, the distance walked ,is 
likireasiug the time to 4 hours, the distance^is incieasra'td^ 
so that • - 

the formfer time 3 hours : the thcrea^d time 4‘ hoah 
: : the former distance 6 miles : the increased distance 8 mila^ 

Hence, it lift evident^ thatf when one quantity tariei dimCtty 
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as anotber, any two numerical values of the formet express^ 
in the same denomination, and the correspondiafT anmericai 
values of the latter expressed in the same denomination, and 
/aken in the same order^ will constitute a proportion. 

One quantity is said to Vary Inversely as another when 
either of them being increased or decreased^ the other is decreased 
or increased in the same proportion. 

Thus, in walking a given ^distance, say, 24 miles, the time of 
walking may be said to vary inversely as the rate, since for any 
rate, say,' 2 miles an hour, the time will be 12 hours, and increasing 
the rate to 3 miles an hour, the time is decreased to S hours, so that 
the former rate 2 miles : the increased rale 3 miles 1 ; the latter 
or decreased time 8 hours : the former time I2 hours. 

Hence it is evident that when one quantity varies inversely 
as another, any two numerical values of the former expressed in 
the same denomination, and the two corresponding numerical 
values of the latter expressed in the same denomination, and 
taken in the reverse order^ will constitute a proportion. 

219 . When lone quantity varies directly or inversely as 
another, and two values of the former and only one correspond- 
ing value of the latter are given, the other corresponding value 
of the latter can be determined as in the following Examples. 

Sx. 1. If 6 yds. of cloth cost iCi3. 8a., find the price of 9 yds. 

Let jr— the price of 9 yds. in rupees. 

Then V R13. 8a.—Ri3j—RV-, 

and 3 the price of cloth varies directly as the quantity 
of cloth, we have by Art, 218, 

6:9 

/, 6xjr-9X^, 
and /. 

^ price reqd.«iR2o, 4a. 

Mx. 2 . If 6 men can do a piece of v ork in 9 days, in how 
many days will 1 5 men do the same work ? 

the larger the no. of men empfoyed, th^ ^shorter be- 
fiotties the time for bnishing the v^ork, the number of men varies 
as the time. 

Now letx^the no. of days reqd. 

Then 6 9; 

'r 

or the df 4ays required. 
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^ Es. 3 . If 9 men working^ 6 hours a day, can do a piece of 
yfink in 12 days, in how many days will 8 men do the same work* 
working 9 hours a day ? 

Let ;r =the no. of days reqd. 

Then the time taken in doing the work in the one case 
=6x12 hours, 

and in the other case — 9X;r hours 

Now, as in Ex. 2, the no. of men varies inversely as the time ; 
/, the proportion will stand thus : — 

9 .* 8 i: g'icx : 6x 12, 

^nd 8x9Xjr=9x6x 12, 

and /. of days required. 

Ex. 4. If 7 men can reap i8 bghs. in 12 hrs., how many 
men will be able to reap 45 bghs. in 14 hrs. ? 

Let .r = the no. of men reqd. 

Then in the former case we have 
7 men working 1 2 hours, 
which is the same as 
7x12 men working i hour, 
and the work done is the reaping of 1 8 bghs. 

In the latter case, we have 
X men working 14 hours, 
which is the same as 
.rx 14 men working i hour, 
and the work done is the reaping of 45 bghs. 

Now in 'the given time, 1 hour, the no. of bighas reaped will 
vary directly as the no. of men ; 

V. 18 : 45 :: 7x 12 : jrxi4 ; 

i8x.rx 14-45X7X 12, 

and,;. 

220. We may notice some of the ordinary instances in wKdk l 
one quantity varies as another. ^ 

1 With a given area, the lengtli varies inverMy as the . 
breadth, c 

II. With a given length, the breadtlL varies directly aa 
the area. c 
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1I1« With a gwen rate of motion, the diatanoe passed 
varies directly as the time, supposing the rate to be anifornu * 

IV. With a given time, the distance passed varies directly 
as the rate of motion, on the same supposition. 

V. With a given distance, the rate of motion varies 
inversely as the time, on the same supposition. 

VL With a given time, the work done varies directly as the 

agency. . 

VII. With a given agency, the work done varies directly 
as the time. 

VIII. With a given work^ the agency varies inversely as 

the time. * 

ISL With a given rate of price, the price paid varies 
Erectly as the quantity of article purchased. 

X With a given price, the quantity of article purchased 
varies inversely as the rate of price. 

The truth of the above! statements will be made evident by 
•one or two examples. 


SECTION II. RULE OF THRRE. 

221. In Art 2ig, we have already seen that when three quan- 
tities are given we can sometimes find out a fourth. The method 
-of finding out the fourth is called the Rule of Three. It may be 
thus defined : — , 

Def. The Buie of Three a method by which of four 
quantities which are proportionals, any three being given, the 
fourth can be determined. 

It is called Direct or Inverse according as tl^e variation 
upon which it depends is direct or inverse. Thus Ex. i of Art. 219 
is an example of Rule of Three Direct ; Ex. 2, one of Rule of 
Three Inverse. It is callediSingle or Double according as only 
three or more than three quantities are given from wAich the re- 
^quiired one is to be ascertained. Examples 3 and 4 of Art. 219 
are Examples of Double Rule of Three. 

It is called the Rule of Three because there arc three quanti- 
ties given from which we find the fourth or requited quantity ; and 
from Its application to the solution of a large and impdirtant class 
olproblems in €he common afiabs of Ufej it has sometimes been 
<^ed the Golden Rule. • 
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S22. The Rule for working out Examples of Role of Thr^e 
ihay be gathered from Art. aig. We may state it thus : — 

Buie. Put X for the required number or the required quantity 
expressed numerically. Make the necessary reciuctions to the 
same denomination. Then from the nature of the question ascer- 
tain what the numbers are that are proportionals, and state the 
proportion. Put the product of the extremes equal to the product 
of tne means, and then divide theiproduct which does not contain x 
by the product of all the factors of the other product except x. 
The quotient will be the required number or the required quantity 
expressed numerically. 

The above Rule is quite general, and /will apply to all cases of 
Rule of Three, whether Direct or Inverse, Single or Double, as 
will be seen from the Examples given below. 

I. Single Buie of Three. 

Bz. 1. Find the price of 5 yds. 9 in. of silk when 3 yds. cost 
R6. 12^1. 

Let.r«>the price reqd.|in rupees 

Then the quantity of silk in one case • 3 yds., 

and the quantity of silk in the other case ■■ 5 yds. 9 im 

-si yds. ; 

and the price in the former case»R6. 12^7. *<-6j R., 

and the price inlfce latter case»R;r ; 
and the price varies directly as the quantity of the article, 
we have 3 - Si • • 

and /. X 

the price^reqd. <-Rii}}«Rii. 13^7. 

Bz. 2. t If 7 men reap a field 6 bghs. in length and 3 bghs. 
in breadith in 14 hrs., in how many hours will 8 men aw ^ 
reap the same field ? 

Let X -"the nafoftjirs. reqd. 

Then because the work, wz., the reaping af the 6eld, It titer 
sante in both cases, the no. of men will vary inveisely as the tame l 
and 

.•,7:8 :: x : 14; 

Here it ‘will be seen the quantities bgtin. 
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are superfluous, as, being (the same in both cases, they do not affect 
the question. 

Bx. 3 . If 7 men can reap a field 6 bghs. in length and 3 
bghs* in breadth in 14 hrs., what is the area of the fi^ld ‘ that 
they c^n reap in 18 hrs. ? 

Let 4: —the area reqd. in sq.ibighas. 

The area in the former case»^x6 or 18 sq bighas. 

Now •/ the work done is measured by the no. of bighas reaped, 
and the no. of men working is the same in both cases, 

/, the time will vary directly as the no. of bighas ; 
and 14 ; 18 ; ; 18 I .r ; 

and the area reqd. = 23} bghs. **23 bghs. 2f kths. 

Here it will be seen that the number of men being the same in 
both cases does not affect the question. 

Ex. 4 . In the preceding Example, what will be the length of 
the field m the second case if its breadth is 9 bighas ? 

Let X « the reqd. length in bighas. 

Then the area in the second case 

“9 X.*- bighas ; ^ 

and /. the proportion will stand thus 
14 I 18 : : 18 ; 9X;r ; 

9X.irx I4 =i8x 18, 

and /. the length reqd.»2f bghs. = 2 bghs. ii? kths. 

Bx. 6. If 3 yds. of silk cost as much as 7 yds. of linen, how 
many yards of silk can be given in exchange for 42 yds. qf linen ? 
'JLftt *ar^-the no. of yds. reqd. • 

Then x must bear the same relation to 42 in respect of magni- 
tude that the number ^ does to the number 7 ;• ^ • 

in c^her words^ the ratio of x to 42«>that of 3 to 7 ; 

and 4r;<7»>43X3 or 

•*. xS is the no. of yds. of sU])x 9 

Bx. 6. A watch is setjright 4 t 4 on Mcnday, 

and hi 9 o’clock p. op Tuesday ihia to be 3’ too fast. 

13 
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Supposing its rate regular, what will be the time by the watch 
at 6 o’clock A.M. on Saturday ? 

From 1 P. M. Monday to g p.m. Tuesday there are 24+8 or 
32 hrs., and in that time the watch gains 3'. 

From I P. M. Monday to 6 A. M. Saturday there are 4x24+17 
or 1 13 hrs., and in that time let the watch gain 

Then */ the rate is ^ regular,# the gain by the watch will vary 
directly as the time ; 

32 : 113 :: 3 : 

and /. or 

the watch has gained loJJ' and the time by the watch is 
loJI' past 6 o’clock A. M. 

II. Double Rule of Three. 

Ex. 7. If 8 men can do a piece of work in 18 days, working 
7 hours a day, how many hours a day must 12 men work to finish 
in 21 (lays a piece of work twice as great ? 

To finish the second piece of work, 8 men must work for 2 x 18 
or 36 days of 7 working hours each. 

Now let .r «the no. of hours reqd. 

Then the second piece of work is done by 8 men in 36 x 7 hrs., 

and by 12 men In 21 x,r hrs. ; 

and as the no. of men must vary inversely as the time, 

8 : 12 : : 2ixx : 36x7 ; 

/, 12x21 xjr = 8x36x7, 

.and X = of hrs. reqd.’ 

In this Examole, we have three things involved, w-orkmen, 
work done, and time, and all three are different in the two cases. 

In thtf process given above, we have made the work done the 
same In :bolh cases, by multiplying the time in the former case 
by 2 ; and thus the question is reduced to one in which the work 
done remams the same, and the time and the number of workmen 
are the *only varymg elements ; and then as we know that the 
former varies inversely as the latter, we state the proportion 
accordingly. We might have worked out the Example by reducing 
the time to the same duration in the two cases by altering^he 
number of workmen, and then having the number of workmen and 
work doAe for our varying elements. Thus, 

8 men working 18x7 hours, is the same as 
8x18x7 mosv working i hour ; 
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Similarly, 12 men working 21 X;r hours, is the same as ^ 

12X21X4: men working 1 hour ; 

and in the former case the work done being i, in the latter it is 2 ; 
and as in the given time 1 hour, the work done must vary directly 
as the number of men, 

.•.8x18x7 : 12 X 21 X 4 r : : 1 : 2 ; 
and 12 X 21 X4.*x I = 2 X 8 X i8x 7, 
whence . x 

In working out Examples of Double Rule of Three in which 
three varying elements occur, the chief art consists in reducing one 
of the three elements to a constant quantity ; and although the re- 
duction of any one of the elements will give us a proportion from 
which the required quantity may be found, we must try in every 
case to make use of the most convenient reduction. 

Ex. 8. If 9 masons, in lo days of 8 working hours each, can 
rbuild a wall 48 ft. long, 10 ft. high, and 2 ft. thick, how many masons 
will be required to build a wall 60 ft. long, 12 ft. high, and 3 ft. 
thick, in the same number of days, but working only 6 hours daily ? 

Let.r=»the number of masons reqd. 

Then in the former case we have 
9 masons working for to x 8 hours, 
which is the same as 
9 X 10x8 masons working for i hour ; 

and in the latter case we have 
X masons working for 10x6 hours, 
which is the same as 
xx 10x6 masons working for i hour. 

Now in the former case, 

the work done is measured by 2 x 10 x 48 cub. ft. ; 
and in the latter case, 

it is measured by 3X 12X60 cub. ft. ; 
and in the given time i hour, 

the work done will vary directly as the number masons, 

2x10x48 ; 3>^I2 x6o :: 9x10X8 : 4:xiox6 ; 

and 2 Xiox 48 x 4 :xiox 6-3 xux 6 ox 9 xiox€, 
whence j 

» 27, the no. of nMo^feqd. 
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. In the foregoing process we have reduced the time to the /Sarne 
duration, i hour, in both cases. We can work out the Example by 
reducing the number of men to a constant thus • — 

9 men working 10 x 8 hrs. is the same as 

I man working 9x10x8 hrs. ; 
so, X men working 10x6 hrs. is the same as 

I man working .r x 10x6 hrs.* 

Now with the same i workman 

the work done will vary directly as the time ; 

2 X 10 x 48 : 3 X 12 X 60 : : 9 x lOX 8 : .r x 10 X 6 ; 
and /. 2X 10 X 48 x.rx 10x6 =*3 X 12x60x9 X lo x8, 
whence x=^2j, * 

Ex. 9 . If the carriage of 25 mds. over 50 miles cost R18. i2a.y 
over how many miles can 30 inds. be carried for R20, supposing 
there to be a uniform rate for every i maund carried over one 
mile ? 

Let .r« the no. of miles reqd. 

Then, the unit being i md. carried i mile, 
the work in the former case 
= 25X 50 units, 

and the work in the latter case 

; 

and the work will vary directly as its cost ; 

/. 2SX 50 : 30x2: :: isf : 20 ; 

/. 30X:i:X^^ = 2SX 50x20, 

the no. of miles reqd. 

c 

Ex. 10. There is just sufficient rice in stdVe to feed 59 men 
for 30 days, giving 15 chataks to each man daily. To how many 
chataks must the daAy allowance be reduced to feed for 40 days 
these and 10 men more without any addition to the store ? 

no. of chataks reqd. Then to feed $0 men for 30 
days will require as much food as to feed 3QkM men % ; 

ana so to feed (50+19) or 60 men for 40 dayyis the Same a^o 
feed 40 men for x day. 

Now 10 z day, with a given store, tlie allowance to each man 
must vary inversely as the naiHaf men ; 
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3orx 50 : 40 X 60 : : : 15, 

arid ;i* X 46 X 60=30 X 50X 15, 
or 

=9j, the no. of cha'aks reqd. 

This Example may also be worked thus : — 

Quantity consumed in the fonner case 
. = 50 X 30 X 1 5 chts., 

and quantity consumed in the latter case 
= 60 X 40x4: chts. ; 

and these two quantities must evidently be equal ; 

.'.50x30x15 =»6ox4ox.r, 

whence x « 9 J. 

Ex. 11 . If 7 sefcrs of bread cost R2 when flour is a maund, 
what is the price of flour per maund when 8 seers of bread cost ttj, 
.supposing the price of bread to vary directly as the price of flour ? 

Let .r *=the price reqd. in laipees. 

Now in the former lease, wc get 7 seers of bread for R2, /. tf., 
the price of i seer is Rf. 

Similarly, in the latter case, 
the price of i seer is R^. * 

And as the pr ce of bread varies directly as the price of flour, 

T ^ S : ’ 5 and A .r X f = 5 X ; 
whence .r = « 5^9^ . 

and the reqi. price of flour per md. =R6. ga. 

Ex. 12. If 5 men in 12 days earn £2, in how many days will 
6 men earn £s ? 

Let4r=the number of days reqd. 

' ' the e^ittgs of 5 men in 12 days will be thte same a^the 
of I2 X 5 ihen in 1 day ; 

ktid §0 tlie earnings of 6 men in jr days will be the the 

eaVnings of .r x' 6 m6n in 1 daiy. 

4^ in tbis^gperi i day, the earnings^ will vary ' directly 

i: s 

/,.v- 

arid y.x m i»qd, 
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' 223 . The applicability of the Rule of Three to the solution of 
any question depends upon the subsistence of the relation of pro- 
portion among the (^antities involved ; and when this relation 
does not exist, the Rule of Three will not apply. Thus in the 
question, 

“If 8 mangoes are worth Ri, what is the price of 15 pine- 
apples ? ’’ 

as evidently, the relation of proportion does not subsist among the 
quantities involved, the number of mangoes, the number of 
pineapples, the price given, and the price required, the Rule of 
Three will not apply. 

But if the question be this, 

“If 8 mangoes are worth Ri, what is the price of 15 pineapples^ 
supposing 2 mangoes t6 be worth as much as 3 pineapples ? ” 

then as we can reduce the 8 mangoes to their equivalent 
number of pineapples in value by the proportion, 

2 I 8 ; ; 3 I .r, whence 12, 

we can state the question in other words thus : — 

“If 12 pineapples are worth Ri, what is the price of 15 pine- 
apples 

And to this clearly the Rule of Three applies. And since the 
price varies directly as the number of pineapples, the process as 
usual will stand thus : — 

Let,r*=the price reqd. in rupees. 

Then 12 ! 15 i ! x ; 

/. .rx i2 = isx I, and = J 

and the price reqd, = Ri. 4^2. 

Again, if the question be, 

“What will the East Indian Railway Company charge for carry- 
ing i maund over 25 miles, when they charge 12 annas for carrying 
the same weight over 50 miles ? ” 

althou^ it may appear at first sight to be an ordinary question of 
Rule of Three, yet it may not always be really so. For the Railway 
Company #may charge the same amount of 12 annas for every 
distance below 50 miles, or it may adjust its table of fares in any 
other way than in proportion to the distance^ and in that case the 
Rule of Three will not apply. It will be a question of Rule of 
Three on the supposition that the Railway Company charges at a 
uniform r^e per mile ; and it is only in that case that the solution 
will be given in the usual way, by putting .r«the cost o|^ carriage 
reqd. in annas, and stating the proportion 50 : 25 12 : 

whence Ar—6, the no. of aXhas reqd. 
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Before applying, therefore, the Rule of Three to the solution 
of any practical question, the student should enquire whether the 
relation of proportion subsists among the quantities involved. 

In the theoretical questions set to be solved by the Rule of 
Three, it is always assumed either expressly or by implication that 
the rate involved in the question is uniform. 

Thus in Example i of Art. 2J2, the rate or price per yard is 
assumed to be uniform. So in Examples 7 and 8 of Art. 222, each 
man is supposed to work at the same uniform rate per hour. 

224. Sometimes again there may be the relation of proportion 
existing, but in a peculiar way. Thus in the question, 

“ What is the price of a diamond weighing 9 rattis, when 
another diamond weighing 3 rattis costs it96, supposing the value 
of diamonds to vary as the square of their weight ? ” 

assuming the price required in rupees, the proportion wil 1 
not be 

3 1 9 1 1 90 : 

but will be 

3* : 9' : : 90 : «r, 

9 1 8 i : : 90 : x. 

whence = 810 ; 

and the price required is R810. 

Examples XL. 

1. Find a fourth proportional to 

(1) 1,2, and 3. 

(2) 12, 14, and 16. 

(3) £6, ;£9, and;£i2. 

(4) £^4, £12, and 7s. 

(5) los. and R25. 

(6) 2 mds. 20 srs., i sr., and 100. 

(7) 4, 5, and 5 bghs. 

(8) R6. 4a., Ri. ga,, and 16 yds. 2 ft. 

2. Find a third proportional to 

(1) 5 and 15. 

(3) 192 and 24. 

(5) £1 and 5i. 


(2) 10 and 12. • 
(4) 1728 and 144. 
(6) Ri and la. 



200 


THE ELEMEI^TS OT ARITHMETIC. 


. S. The lengths of three poles are such that the fitst cotltdins 
the second ais often as the second eontains the third ; and there 
are as many cubits in the second as there are yards in the first. 
Given that length of the first is 6o ft., find the lengths of the 
other two.’ 

4 . Two rectangular fields, whose areas are equal, are such 
that the length of the one contains as many bighas as there are 
kalhas in the breadth of the otlfer. How often is the breadth of 
the former contained in the length of the latter ? 

6. If i6 yds. of cloth cost Hi 5, how much will 20 yds. cost ? 

0 . If 28 mds. of rice can be had for R91. 7^7., how much rice 
can be had for R52. 4/?. ? 

7 . If 18 urds. of ^i^igar cost H225, find the ,valuc of 22 mds. 
10 seers. 

8. If 16 cwt. of sugar can be had for £20. i6j., how much 
sugar can be had for ^26 

0. Kor a certain sum, 15 yds. of silk can be had of a certain 
qualiiy, or 25 yds. of silk of an inferior quality. Compare the 
prices of the two kinds of silk per yard, and find the price Of the 
latter, supposing that of the former to be 105. per yard. 

10 . If an ounce of quinine can be had for R5, what is the 
price of 3 drams ? 

11. If a tola of i^urc silver is worth Hi. i<?. 5 iS/-, jT pure 
gold is worth 16 times as much as pure silver, what is the value 
of a seer of pure gold ? 

12 . A gentleman pays ari incomC-tax of £\y. loj. a year when 
the tax is yd, in the £. What is his annual income ? 

13 . The assets of an insolvent debtor amount to, H24000, * 
and his creditors can get only ion. in the rupee. Find the amount 
of his debts. 

14 . The assets of an insolvent amount to H15312. 8a., and 
his debts a»iount to R-350CX). How much can his creditors 

in the rupee ? 

15 . Find the annual value of a revenue-free estate which 
pays Hi 7 1. 14a. annuahy as road ce^, such c^ss bbing levied at 
the rate of 8ne-half o^an anna in the lupee of the annual value. 

16 . The annual v^lue of a certaiitN revenue-pacing Estate is 

twice as much as the annual revenue payable for it, and the estate 
pays every year as road cess stirti' tff Find the 

annual valqe.of the estate^ supposing the road cess , to be , payable 
at the rate of one-half of an anna in the rup.ee of the ^nttal valu^, 
less a deddCtibri at errt^-hiff of the said rm tot eHry tupe^t'. of 
the revenue. ® ^ 
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W. If 5 boys earn as miich as 3 men, what is th^ md^thly 
^earning of a boy, supposing a man to earn Rio a month ? 

18. If the wages of 5 carpenters amount to as much as the 
wages of 6 maSons, what will 16 carpenters earn in r day, suppos- 
ing the weekly earnings of 10 masons to be R21. 14^7.. ? 

19. If 6 men earn as mueh as 10 boys, how much will 1 5 
boys earn per week, supposing a^an’s daily earning to be $a, ? 

20. Supposing the value of diamonds to vary as the square 
of their weight, find the relation between the values of two dia- 
monds weighing 3 and 5 raltis respectively. 

21. The area of a circle varies as the square of its diameter. 
Find the area of a circle 8 ft. in diameter, supposing a circle 
6 feet in diainetfer to contain 28*27 sq. ft. $ 

22. The circumference of a circle varies as its radius. Find 
the length of the circumference when the radius is 3 ft., supposing 
the circumference of a c ircle whose radius is 2 ft. 6 in., to be 
157080 feet. 

23. The circumference of a circle is to its radius as 3*1416 ; 
Find th^ radius of a circle whose circumference is 3 miles 

24. The area of a sqnaic varies as the square of its diagonal. 

Find the area of a square field which measures 7 bighas along 
its diagohal, supposing the area of a square, whose diagonal is 
5 ft., to be 1 2*5 square feet. , 

26. A rectangular plot of land measuring 4 bghs. 5 kths. by 
3 bghs. 10 kths., is worth ilr sooo. What is the value of anothcM- 
plot which is 5 times as long and 3 times as broad ? 

26. If an estate which contains 10000 acres yields an annual 
»iheoni'e of ^25000, what would be the income of another Estate 

which contains an area of 8 square miles at the same rate ? 

27. A zemindari containing 30000 bghs. of land yields an 
annual idcome of R28oob. dne-lhird of the whole area is waste- 
landj which yields nothing ; and of the remainder, o^e-tenth 
consists of mulberty land, and the rest is paddy land. SUppipbinfe 
the former description of land to yield per bigha fii^e times as 
ittuOh rent as tfie letter, fintl the r6nt per bigha' of each. • 

2tf, One-tenth pari of the land comprised in ah esiatd which 
c^taihs fjopp hghi, is ^pniestea^ dhd\the, re^. 45 airable 

lAhd • and the fate pf i*ent for thc.former is to that for tW la:(t'er as 
2*^ : I. What is the rent per Kghi for each dcscriptioh of 
supposing the whole rent realizable from the estate to bd Ri7i^ ? 

; if J jfnen or 5 boys.emi/ftb. 9d.: per wteek, how mtich will 
5 men and 3 hoys earn in one year ? weeks); 
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. 30 . If <5 horses eat as much as 7 ponies, and if the feeding 
of 1 horse cost 18 rupees a month, what will be the monthly cost 
of feeding 3 horses and 2 ponies ? 

81 . Divide R1600 between A and B so that their shares 
may be as 3 I 5. 

32 . Divide ^2400 among By and C, so that the shares of 
A and B may be as 1 : 2, and thosQ,of B and 6' as 2 : 5. 

33 . The Thakbiist scale being 16 inches to the mile, how 
much is it to the bigha, and what is the length represented by an 
inch on the Thak map ? 

34 . If the greatest length of India, which is 1880 miles, 
appears on a map to be 1 ft. 10 5 in., what would be the length on 
the map of the river Gapges, which is 1500 miles long ? 

36 . Supposing the diameter of the Earth to be 8000 miles, 
and the height of the highest mountain upon it to be 28000ft., what 
decimal of an inch would represent this height on a globe 2 ft. in 
diameter ^ 

30 . Two rectangular fields having the same length contain 
140 bghs. and 240 bghs. respectively. Given that the breadth of 
the former is 3 bghs. 10 kths., find the breadth of the latter. 

37 . Two rectangular fields having the same area, measure 
along their lengths 300 poles and i mile respectively. Given that 
the breadth of the former is half a mile, find the breadth of the 
latter. 

38 . What must be the length of a plot of land that is 3 bghs. 
15 kths. broad, in order that it may be given in exchange for a 
square plot ireasuring 4 bghs. 5 kths. along its side ? 

39. Tw'o plots of land of the same length are worth respectively 
R5400 and tt72oo. What is the breadth of the former, if that of the 
latter be 4 bghs. 10 kths. ? 

40 . A tank is to be given in exchange for a plot of land of 
equal length. The value of a katha of the latter is twice as much 
as that <yf a katha of the fonner. Find the breadth of the land 
supposing that of the tank to be 120ft. 

41 . A special tiaip moving at a uniform rate, leaves Howrah 
for Allahabad at f 6- 30 P. M, on Wednesday, touches Burdwan at 51' 
past 9 o’clock P. M. of the same day, and arrives at Allahabad lat 
42' past 10 o’clock P. M. on Thursday. Given that Burdwan is 67 
miles from Howrah, find the distance of Allahabad from Howiah 
by rail. ^ 

48 . An express train proceeding at the rate of 30 miles an 
hour, after passing through two-thirds of its journey, meets ^ith 
an accident which reduces its fate, and the train in conseqaehce 
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takes the same time to complete the remainder of its journey that 
it took in travelling up to the place where the accident happened. 
Find the rate of the train after the accident. 

48. An express train moving at the rate of 24 miles an hour, 
leaves Howrah for Allahabad, which is at a distance of 564 miles ; 
and on reaching Mokamch, which is at a distance of 282 miles, it 
meets with an accident which compels it to reduce its rate, and the 
train is in consequence 7 hrs. 3' fate in reaching Allahabad. Find 
its rate after the accident. 

44. Supposing that light takes 8' to come from the Sun to the 
Earth, and that the Earth takes 365 days, 6 hrs. to describe a 
circle round the Sun, compare the velocity of the Earth with the 
velocity of light. (The circumference of a circle is to its radius as 
3'I4i 6 : i.) • 

46. A room 8 cubits broad is to be covered with coir mat 3 ft, 
wide. Find the length of matting required, supposing the length 
of the roon) to be 20 ft. 

46. If 5 men can dig a trench 50 ft. long, 10 ft. broad, and 
2 yds. deep, in a given time, bow many men will be required to dig 
another trench twice as long, thrice as broad, and 3 yds. deep, ia 
the same time ? 

47. If 35 men can reap a field in 6 days, in how many days 
will 42 men be able to reap the same ? 

48. If a certain quantity of rice is suflPicient to feed 45 men for 
16 days, how many men can be fed with it for 12 days ? 

49. If 5 men or 7 boys can reap a field in a certain lime, in 

how many days will 8 boys be able to reap another field which 2a 
men take 4 days to reap ? ** 

60. If 6 men or 9 boys can finish a certain piece of work in a 
given time, how many men must be associated with 12 boys to 
finish in half the time a work twice as great ? 

51. A clock is set right at 8 o’clock P. M. on Monday, and 
at I o’clock P. M. on Wednesday, it is found to be 3' joo fast. 
Supposing its rate regular, what will be the true time when the 
clock strikes one on. Sunday afternoon ; and what will be the time 
by the clock at i o’clock p.m. of the same day ? • 

58. Two watches, of which one gains 2 ' and the other loses 
30 " a day, are both set right at 1 o’clock P.M. on Monday. What 
will be the difference between the times indicated by them at 9 
o’clock A.M. on Sunday, and w^n will that difference amount to^ 
half an hour ? * 

a. If 4 yds. of silk cost as mneh as 9 yd& of linen, how. many 
yairds of linen can be given rn exchattge for 18 yds. of silk ? 
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.M. If rd masons can build a wall 25 ft. long, 3 ft. high, and 
2 ft. thick, in i day, in how many days unll 1 5 masons be able to 
build another wall twice as longj' thrice as high, and 3 feet thick ? 

66. Ifgsmencando a piece of vo'rk in 18 datys, working 
8 hours a day, how many men will be required to finish in 12 
days of 6 working hours each a piece of work 3 times as gieat? 

66. If the carriage of iomds.-^over 5 miles cost Ri. 40:., how 
many maunds can be carried over 50 miles for R6. 4^. ? 

67 . If 10 men in 7 days consume i md. 30 seers of rice, what 
quantity of rice will be required to feed a company of 50 men for 
the year 1878 ? And how much more lice must be added to the 
stock if 12 more men join the company on the 8th of October ? 

68. If 3 men or 5 btiys earn R6. g^, in 7 clays, how much will 

4 men and 6 boys earn in the year 1879 ? 

59 . If 18 mcls. of gnim be sufliricnt to feed 4 horses for 30 
clays, what quantity ol gram will be required to feed 7 horses for 
the year 1878 ? 

60 . If 24 mangoes can be had for R3, how many mangosteens 
cifin be had for H5, supposing 2 mangoes to be worth as much as 

5 mangosteens ? 

01. If 500 men could be fed for R125, 3oyeais ago, what would 
the feeding of 600 men cost now, supposing the prices oi articles 
of food to ha\'o risen uiiree-fold ? 

62 . A town which is besieged and is defended by 1400 men 
with provisions enough to sustain them 42 days, supposing each 
man to receive 18 o/. a day, obtains an increase c)f 200 men to its 
garrison on the moining of the iith day of the siege. What must 
now be the allowance to each man, in order that the remaining 
provisions may .scn’c the \Vhole garrison for a further period cf 
42 clays ? 

03 . If 10 cannon which fire 3 rounds in 5 minutes kill 170 men 
m I A hours, liow many cannon which fife 5 rounds in 6 minutes 
vVill kill Joo men in i hour at the ^me rate ? 

64 . A hare starts 40 yards before a gJreyhound, and is not 
perceived him till she has been up 40 seconds : she! gets away 
at the rale of 10 miles an hour, and the dog pursues her at the 
rate of 18 miles an hour ; how long will tbe course last, and what 
distance wHl the hare have fun ? ^ 

66 . If a tradesman with a capital of gaiin 625^10 7 

months, ho^ long will it take him with a capital of Rsooo to gaiin 
R500? 

66. a" tfad^uan #ith Ht capital o^ ;£ 2 ( 7 dO gain m 
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6 months, what must ^h»e |iis CfLpkal in order that he may gain 
;£i2oo in 9 months ? 

67 . At what time betiveen one and two o’clock do ^the hour 
and minute hands of a watch point in directions exactly oppo^te ? 

e^. At what time between twelve and two o’clock are the 
hands of a clock together again ? 

69 . If a sixpenny loaf weigh 4*35 lbs. when wheat is at 575J. 
a bushel, what must be paid for 49*3 lbs. of bread when wheat is 
at i8'4jr. bushel ? 

70 . If 15 men, 12 women, and 9 boys can do a piece of work 

in II days, in what time will 9 men, 12 women and 15 boys be 
able to finish a piece of work 3 times as great, supposing the 
parts done by each in the same time to be as the numbers 3, 2 , 
and I ? • 
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CHAPTER VIII. 

DIVISION INTO PROPORTIONAL PARTS. 

PERCENTAGE, PROFIT AND LOSS, AND AVERAGE. 

FELLOWSHIP. 

SECTION I. DIVISION INTO PROPORTIONAL PARTS 

225. Prop. If there be any number of equal simple frac- 
tions, the sum of their numerators divided by the sum of their 
denominators will give another simple fraction equal to any one 
of them. 

Thus take the simple fractions 

h 1 1 

Then V = J = 

2 = 3 x 2 , 

and 4 **6x5, 
and . 2 + 4 = (3 4-6 )xS ; 

and . dividing both sides by 3 + 6, 

Again jjj J ■ !{, 

in the'same way as above 

3+4.-^ (I _ 2 

Similarly the Proposition may be proved in any other case. 

226. Since = = 

2 ; 3 ; : 4 : 6 : ; 6 : 9, 
and 2 « 3 X|j^g, 4 = »6x3q?^^g, 

Thus wtf see that if we divide any number i2 into parts 2, 4, 6, 
which dre proportional to the numbers 3, 6, 9, these parts are 
equal to 3 x 6 x and 9 x respectively. 

Hence we can dednce the following general Rule ; — 

Buie. To divide a given number into parts proportional to 
certain other given numbers, divide the nunjber to be divided by 
the sum of these latter, and multiply the quotient by each of them, 
and the product will be the required part corresponding to that 
number. 

Ez. 1 . Divide 27 into pans proportional to 2, 3, 4. 
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By the Rule, 

V 24-3 + 4 - 9 , 

the parts are 2X^—6. 

3 xV-= 9 , 

and 4X^jf--i2. 

Ex. 2. Divide R4500 among B, and C so that their shares 
may be as 3, 5 and 7 respectively. 

By the Rule, 

V 3+5+7-15, 

the share of « 3 x f « R900 ; 

i? = 5xR^{«Q = Ri5oo ; 

and ( 7=7 xR^f J^>«R2 Ioo. 

Examples XLI. 

1 . ^Divide 

(1) 18 into 3 parts proportional to i, 2 and 3. 

(2) 27 into 3 parts 2, 3 and 4. 

(3) 36 into 3 parts 3, 4 and 5. 

(4) 128 into 4 parts i, 3, 5, and 7, 

(5) 1000 into 4 parts 2, 4, 6, and 8. 

(6) 585 into 3 parts ii, 13 and 15. 

2 . Divide R2700 among A, B, and C so that their shares may 
be as the numbers 1, 3 and 5. 

3 . Divide £7400 among A, B, and C, so that as often as 
A gets £s, B shall get ^4, and as often as B gets ;^8, C shall 
get ^6, 

SECTION 11. PERCENTAGE, PROFIT AND LOSS, AND*AV^RAC.E. 

227 . The term percent, means for every hundred. 

Thus, if a dealer with a capital of R 2(5 makes a profit of Ri, 
he makes a profiliiat the rate of R5 for every R5X20 or 8100, 
and he is said to make a profit of 5 per cent on his outlay. 

Tradesmen generally estimate their profit and ibss by per- 
centages of their capital. ^ 

We shall here define some allowances that are made at cer- 
tain rates per cent on certain other amounts. 



2QjS 


THE ELEMENTS 0 ¥ AEITHMETIC. 


Defs. Commission is an allowance made to an agent or 
factor for buying or selling goods for his employer. 

Brokerage is an allowance made to a broker for effecting 
the sale of Governnienl Promissory Notes, shares, and the like. 

Premium is an allowance on the value of goods liable to risk, 
made to certain parties called insurers, who, in consideration 
thereof, undertake in case of loss to make good to the Ojwner 
the value of the goods insured. * 

Examples of Profit and Loss and other Examples involving 
ihe term per cent, are worked out by the application of the Rule 
of Three, as will be seen below. 

Ex. 1. A grocer ibuys sugar at R12 a maund and sells it 
V R13. What does he^gaiu per cent, on his outlay? 

Let .1' = the gain per cent, required. 

Then for Hi 2 he' gains H (i3~i2) or Hi, 

X ; 100 i ‘ 12, 
whence x = *• 8 J. 

Ex. 2. How much per cent, is 6 of 15 ? 

Let .r « the no. reqd. 

Then */ .rniust bear the same ratio to icx? that 6 bears to 15, 
/, X : 100 :: 6«: 15, 
whence .r = 7=40. 

Ex. 3. If a dealer gains 20 per cent, on his outlay by selling 
rice at R3 a maund, what was the cost price ? 

Let .r — the cost price reqd. in rupees. 

Then ’/ for every Hi 00 of cost price, the sale brings Ri20, 

^ I 3 100 : 120, 

wl^ence = 1 ; 

/, the cost price ■■R2. 8a. 

Ex. 4. ' A factor 'realizes R75 as commission on the selling* 
price of grain at 2 per cent What was that prief f 

Let jr— the price reqd. in rupees. 

Then x : 100 : : 75 : 2, 

whfihce jr « ; 

A the price reqd.«i*R37sa 
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Sx. S. Goods worth ^^490 are to be Insured at the rate of 
2 per cent. To what amount must they be insured so that 'in 
case of loss the value of the goods and the premium paid may 

be recovered ? And what will be the cost of insurance ? 

• 

If the goods be insured for £490 only, then in case of loss 
the premium paid will be lost, as the party insured will get 
^£490 only. If however every ^ 100- or ;^98 of the value 

of the goods be inured for ;£ic>o, then paying £2 as premium 
for the £ioOf the party Insured will in case of loss recover ;£ioo* 
^*1 j£ 9S '(the value of the goods) + ^2 (the premium paid). 
Hence putting 

.r — lhe reqd. amount in pounds, 
we have 

98 : 100 :: 490 : a*, 
whence jr =■ =* 500 ; 

the amount reqd. — ;^5oo. 

And the cost of insurance being 2 per cent, on the amount 
insured, /. of £i per £i, 

“=i8oX;C500“;£io- 


228. Def The Average of several quantities is a quantity 
which being taken as often as there are • quantities will give 
a sum equal to the sum of the given quantities. 

It is therefore found by dividing the sum of the given quanti- 
ties by their number. 

Examples involving the term average majT be worked out 
in the manner given below, 

!Ex. 1, A tradesman in 3 months gains E625, R^go and 
R1020. What is his average monthly gain for these 3 jnonths ? 

The reqd. average 

Ex. 2. In a class of 9 boys, there are 2 boys each 9 years 
old, 3 boys each 10 years old, and 4 boys each it years old. 
What is the average age of the boys in the class ? 

The average reqd. years 

— V years 
» loj years. • 


14 
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Examples ELII. 

^ ^ 1 . If the annual value of a holding be R240, and the tax 

imposed upon it be RiS per annum, at what rate per cent, on 
the annual value is the tax levied ? 

2 . A dealer buys gram at Ri. 14a. a maund, and sells U at 
R2 per maund. What does he gain per cent, on his outlay? 
And at what price per maund muct he sell it to secure a profit 
of 20 per cent ? 

3 - A dealer by selling goods at R3. per maund makes 
a profit of 18 per cent, on his outlay. What was the cost price ? 

4. A factor realizes R I ?o as commission on the selling price 
of grain at per cent. What was that price ? 

6. Goods worth ;^39oo arc to be insured at per cent. 
To what amount must they be insured so that in case of loss the 
value of the goods and the premium paid may be recovered ? 

6 . A zemindar raises the rent of every i*yot by i pice in the 
rupee. By how much per cent, is the income of the zemindari 
thereby increased ? 

7 . In a class composed of 30 boys, there were present,, on 
Monday 29, on Tuesday 26, on Wednesday 27, on Thursday 
2 $y on Friday 28, and on Saturday 21. What was the average 
daily attendance during the week ? 

8. A gentleman earned R9500 from the ist of January to the 
30th of April ; R 10800 from the ist of May to the 30th of Septem** 
ber ; and R4300 from the 1st of October to the 31st of December. 
What was his average monthly income during the year ? 

SECTION III. FELLOWSHIP. 

229. Defs. Fellowship, called also Partnershipy is a 
method by which the profits or losses of partners in afty trade or> 
business ar^ determined. 

It IS tailed Simple Fellowship or Compound Fellowship 
according as tlie capitals of the several partners remain investe^H 
the joint tra^de for the |ame period or for diiTerenti periods of tiine. . 

Examples of Fellowship are only particular instances of Diviaion 
into Proportional Parts, and are worked out in the manner 
below. 

I. Simple Fellowship. 

'"X. T^o partners A and B contribute R5000 and 
{tively for their joint business, and make a profit of 
hare of the profit will each get ? 
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As the pra6t is to be divided in proportion to the caf)ital 
<ontributed by each, the question is reduced to dividing 990 into 
parts proportional to 5000 and 6000. 

Hence the share of A ^ 

--K.450 ; 

and 5 6000x^1*885 

«R54o.* 

II. Compound Fellowship. 

Fx. In a joint trade, A contributes the sum of R4000 which 
remains invested for 5 months, and B contributes H50C10 which 
remains invested for 6 months. They make a profit of R570. 
What is the share of each ? 

The sum of R4000 invested Tor 5 months is the same 

as 5 X R4000 •..! month; 

and similarly R3000 6 months is the same 

as 6 X R3000 1 month ; 

and thus the question is reduced to one of Simple Fellowship 
where the capitals of the partners arc 5 x K4000 and 6 x R3000, 
J, tf., R20000 and R 18000. 

Consequently, the share of A 20000X RjjJJ85- 

« R300 ; • 

and 18000 X R?,J585 

— K270. 

Examples XLIIL 

1 . Two partners in trade contribute respectively R4000 and 

•R5000, an<L they gain R1350. How ought the profit to be divided 
between tncni ? # 

2 . A trading firm with a capital of £2^000 is composed of 

three partners, A^ B, and C. A owns ;^6ooo, £gooo ana C, the 
remainder of the capital. If the profits of the firm amount to 
£3000, how much of it will each get ? • , 

8. A trading firm is composed of two partners A and B, 
For every rupee that A owns in the capital, B owns three rupees. 
How ought a profit of A2400 to be divided between them.?... 

4.94 opens a shop with a capital of R2000. Four months after, 
J? joins with a capital of R3000, and two months after joioing, 
•C^ds a capital of R4500. The profits of the shop at the end m 
•a year amount to Rqoa How^Oi^ht»the amount to be divided ? 
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. 6 . In the preceding Example, if A puts in a further sum of 
R500 when C joins, and the profits amount to R910, how much of 
the amount will each get ? 

0 . A buys an estate yielding an income of R12000 per annum 
and 4 months after his purchase, sells a five annas share of it to B: 
How ought the income to be divided at the end of the year ? 
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CHAPTER IX. 

INTEREST. 

230t Defs. Interest is mcney paid for the use 6f money* 

The sum lent is called the Prinoipal. 

The principal together with the interest for any period is called 
the Amount. * 

Interest is generally reckoned at a certain rate per cent, per 
annum, u e.,* for a year. In this country interest is often reckoned 
at a certain rate per cent, per mensem, t\ e,, for a month. 

When interest is charged on the principal alone, it is called 

Simple Interest. 

When interest remains unpaid and is added to the principal 
as soon as it is due, and then interest is charged on the whole, it is 
called Compound Interest. 

231. When interest has to be calculated from one given day 
to another, as, for instance, from the 1 5th of August to the 2nd of 
December, the first day, /. e,, the 15th of August is left out, but the 
last day, t, c., the 2nd of December, is taken into account. Thi$ 
is the rule given in English books on Arithmetic. But in this 
country the practice is just the reverse, interest being charged for 
the ^y of borrowing and not for the day of repayment. The result^ 
however, would be the same in both cases. • 

232. Since Amount « Principal + Interest, 

< /. Interest —A mount — Principal, 

and Principal —Amount — Interest. 

I 

SECTION I. SIMPLE INTEREST. 

238. Qiven the principal, the rate^ and the time, to find the 
interest 

Ex. 1. Find the interest on £325 for 3 years at 6 pei* cent 
per annum. 

Let ;r— the interest reqd. in pounds. 

Then give {fo in one year, 

/. will give (3 X 6) in 3 years ; 

and as in the same period of 3 ycats, at the 

same 

100 : 325 :: 3x6 :jr; 

:and /. ; 

/. the interest reqd«««;£58. ioj:^ 
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. Sx. 2. The sum of R650 ts lent on the 2nd of December 
1872. Find the interest due on the 16th of August 1875, at 5 per 
cent, per annum. 

Here the time for which interest is due is the time from 2 Tid 
December 1872 to 16th August 1875, and in reckoning that tipie^ 
the 2nd of December is to be included and the 16th of August is 
to be excluded. Now the time from 2nd December 187a to ist 
December 1874 is 2 years, and thit from 2nd December 1874 to 
15th August 187s, both days inclusive, is 

(30 + 31 + 28 + 31+30 + 31 + 30 + 31+15) days or 257 days ;• 
the whole time is 2 years and 257 days or 2|JJ years. 

Hence as in Ex. i, 

the interest reqd.^cR— — 

In practice it is usual to calculate the interest for the year and’ 
that for the days separately'. 

Thus in the above Example, 

the interest for 2 years = R^A{JJ~^«R65 ; 

and 257 

^ too 100x365 

. =822»fi : 

/, the whole interest — RSyJjJ, 

Bx. 3 . Find the interest on R750. Sa, for 2 years and lo 
months at 7J per cent, per annum. 

In Examples like these, where the months are not named,., 
1 month is taken to be of a year. 

Hence in this case, the no. of years ■■ 2^2 -2J ; 

and the principal ■-R7 50. 8rt.— R750J. 

Therefbre as in Ex. i, 

the interest reqd. — R2j^ii ? .2 g 7 ^ . 

100 

«RiS 9 . 8|^. 

From the above we deduce the following Rules ; 

Itul 0 I« To calculate the interest for any number i|f 
integral or fractional, multiply the piinie^l by the number of' 
years, and the product by the rate ^ cent, per annhflV and dtvidl^ 
the result by 100 ; the quotient will be the interc^ 
the same denomination as the {ninctpal 
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IL To calculate the interest for any number of 4ay3» 
multiply the principal by the number of days, and the product 
by the rate per cent* per annum and divide the result by 100x365 ; 
the quotient will be the interest required. 


234. From the preceding Article we see that if the rate be 
a rate per cent, per annum, and ^he time be expressed in years, 

Interest ..g^y-iP^L^TimexRa^e 

* 100 ' * 


100 X Interest =• Principal x Time x Rate, 
and dividing both sides by Principal x Rate, we have 

Time- ^....(*) 

Principal X Rate ^ 

Again, dividing both sides by Principal x Time, we have 

X, ^ _ 100 X Interest , , 

^ " PrincipafirTiS^ ^3) 

Lastly, dividing both sides by Time x Rate, we have 

, 1 00 X Interest . 

*^”n‘=‘P*l-TimexRate- 


An equation dike any of the preceding, (0> Wi (3), or (4), is 
called a Formula. 

% 

From the four formulae given above, we see that when any 
three of the four quantities, principal, interest, rate and time, are 
given, the fourth can be found. 


235. We can obtain the above formulie^ independently of 
Art. 233. Thus take formula (2). 

Let it be required to find in how many years ;^S5o will amount 
to j£6i 6 at 6 per cent, per annum. 

Let ^«»the no. of years reqd. 

Then in x years 100 will give jr x ^6 as interest, 
and 

at the same rate ; 


*. 100; 550 ::xx$ ;66, 
m 4 jrx6x55o-K)OX^ 
;; ^ whence 
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Similarly by the application of the principle of proportion, the 
other two formulae (3) and (4) can be obtained independently of 
Art. 233. 


236 . Given the amount^ the rate and the iimc^ to find the 
principal. 

Let it be required to find what sum will amount to R616 in 
2 years at 6 per cent, per annum. • 

Let :ir—the sum reqd. 

Then V Ri 00 in 2 years amount to R(£oo+*2x6), 

and R.r R616 

at the same rate of interest, u e.^ at the same rate of increase^ 
/. 100 lx ‘I 1^ + 2 x6 I 616, 

616 X 100 


whence x = 


100 + 2 X 6* 


. , Amount X TOO 

t, e.y nncipa — ^ Rate* 


237 . When partial payments arc made on different dates, 
the interest for each interval is calculated on the portion of the 
pripcipal that remains due during it, as will be seen from the 
Example given below. 

Ex. The sum of R600 is borrowed on the 3rd of January 
1874 ; and on the 7th of February and on the 21st of April 
following, payments of R50 and Rioo respectively are made in 
liquidation of the principal. Find the amount due on the 21st 
of May following, at 5 per cent, per annum simple interest. 

The process may be stated thus : — 

From 3rd Jan. to 6th Feb. J R 

both days inclusive }■ Principal "600 
t, tf., fdr 35 days J 

From 7th Feb. to 20th Apr. 1 

both days inclusive > •»•••• SO 
75 days • J "^SS® 

F rom 2 1 St Apr. to'20th May I ■■ 5 50 - 100 

both days inclusive "*450 

u e.y for 30 days 

Thus the reqd. amount due"-R45o+Rjo^«»R46o^^. 

We have supposed the payments te be made in liquidation of 
the principal only. If howevar the creditor has the choice of 


R 

Int.«2fJ 


-5i 

Total 
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•appropriating the payments, and he takes them In liquidation 
of the interest due as well as the principal, the process will stand 
thus 

For the ist period, Principal >-R6oo, Int. "> 1 ( 291 . 


.2nd >" K600 - (50 ~ R2 9 $) 

"RSSsfS. 

3rd 

-R458iS!, Int.-.RiMfJ? 4 . 


Here we need not add the interest, as the last interest is the 
only one that is due, the others having been paid up. 

Thus, the amount due«R( 458 Ji|+ i 58 {{- 5 J)-R 4 W<fi?AV 

238 . When there is a mutual account current between two 
persons, so that each may be regarded as a lender and a borrower 
in respect of the sums paid and received by him respectively, 
the paytnents and receipts by either of them, (which will be the 
^ame as the receipts and payments by the other), ai*e kept sepa- 
rate, and on opposite sides of the account, and interest runs on 
•each side, for each period on the sum that remains due for that 
period, as will be seen from the Example given below. 

Ex. A receives from B B receives from A 

on Mar. 1874, R 10000 on Apr. 2, 1874, Rloo 

... May 12, R2000. ... Apr. 292, ,R9loo 

Find the balance due to B on May 17, allowing interest at 
iS;! per cent, per annum. 

The calculation will stand thus 

On the left side of the account — 

From Mar. 3 to May ill * 

both days inclusive J- Principal —Rioooo, Int.»R35a 
/. e., for 70 days 
From May 12 to May 16 

both days inclusive, 
u e,y for 5 days 

Thus on May 17, the total sum due from to B 
f »R (12000+380) "-Ri288a 

On the right side of the account^ 

From Apr. 2 to Apr. ai 

both days inclusive Principal 00^ Int—Ri. 
t, r., for 20 days 
From 22 to May 16 

. , both days inclusive Principal Int i $ 

, . fc for 35 days Total Rii 4 . 


Principal— R12000, Int.— R*^ 
Total KiSa* 
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Thus on May 17 the total sum due from B to A 

- R(9 200 4- 1 1 6) - R93 1 6. 


Therefore on May 17, the balance due to B 

‘ -8(12380- 93i6)*R3o64. 


Tlie above mode of calculating interest is called in this coun- 
try the Ganga-Jamuna mode, because interest on sums paid by 
B^ and that' on sums paid by ^,'run side by side like the Ganges 
and the Jamuna. 

If we regard A alone as the borrower and B the lender having 
the option ot appropnating payments in his own way, the account 
will stand^differently thus : 


From Mar. 3 to Apr. i 'i 

both days inclusive'^ j- Principal 
/. c., for 30 days J 
On Apr. 2, after payment of Rioo 
From Apr. 2 to Apr. 21I 
both days inclusive j- Principal 
7. e , for 20 days J 
On Apr. 22 

From Apr 22 to May i G 

both days inclusive ] * 

I, c., for 20 days J 


» Rioooo ; Int. ^ R150. 
Int, due » 850. 
810000 : Int. ■■ Rioo. 

Int. due ■- 8x50. 
810000-8(9100-150) 
81050 ; Int. « 810}. 


From May 12 to May i6'| 
both days inclusive j 
i c., for 5 days J 


81050 + 82000 




— 83050 ; Int. 

Therefore on May 17, the amount due to B 

8(3050 +10J + 7S) 
83068}. 


Hence it will be seen that the Ganga-Jamuna mode is more 
advantageous to the borrower than the latter mode ; and the 
reason is ©bvious. For whereas, in the former mode, the sum^f 
8100 {laid by A on Apr. 2, and other sums paid by him all carry 
interest in his favour, in the latter mode, being taken in whole 
or in part in liquidation of interest due, they do not in the Same 
way carry^interest in*his favour. For convenience of calculation 
the former mode is often adopted instead of the latter. 


teampUB XlilV. 

1 . Find the simple interest and the amount 

(1) Of 875 I at 6 per cent, per annum. 

(2) Of BSofer 2 years 
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(3) Of R 1 25 for aj years at 7J per cent, per anni»m* 

(4) Of R2560 for 4 years at 12 

(5) Of £ioso. los. for 5 years at 4 

(6) Of ;£55 oo for 3^ years at 4^ .* 

(7) Of R1050 for aj years at ij per cent per mensem. 

(8) Of R750 for 2 years at^ij 

2 . Find the simple interest 

(1) Oi) R60 for 4 months at 2 per cent, per mensem. 

(2) On R85 for 9 months at 

(3) On R225 for 10 months at 10 per cent, per annum. 

(4) On R520 for 8 months at 9 

(5) On R 120 for 7 months at i pice per rupee per month. 

(6) On R56 for 6 months at 2 * 

(7) *On Hi 200 from October 18, 1878 to March 21, 1879, at 
6 per cent, per annum. 

(8) On Ri 560 from July 21, 1870 to June 20, 1871 at 9 per 
cent, per annum, 

(9) On 500 from March 20 to August 31, at 5 per cenU 
per annum. 

S. In what time will • 

(i) ;£iooo amount to ^^1500 at 5 per cent, per annum ? 


(2) £(}2S amount to £%oo at 4 ? 

(3) R120 amount to R200 at 10 ? 

(4) R40000 amount to R500C0 at 4 ? 


(5) RSb.amount to Rioo at per cent, per mensem ? 

(6) R125 amount to R200 at ij per cent, per mensem ? 

4 . At what rate of simple interest will 

(1) R60 amount to R80 in 2 years ? 

(2) Rys.., Rxoo in 2^ years 1 

(3) /400Q »«.«;£5ooo in 8 years ? 

(4) amout to £^00 in $ years ? 

(5) Rioocl* .Ri2$o in 4 yesurs t 

(6) R2225 R2670 in 2 years ? 

2 . Fi^d the sum of which the interest Is 

(i) R60 in 3 years at 4 per cents p^ annum. 
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(2) /^ 8 o in 2 years at 5 per cent, per annum. 

(3) /loo in 5 years at 4 

(4) &600 in 2 years at 4 

<5) Ridooo in 5 years at 6 

<6) Ri664in 8 years at 13 

6 . What sum will amount to ^ 

(i) 1 00 in 3 years at 4 per cent, per annum ? 


(2) jC62S in 5 years at 5 ? 

(3) Riooo in 4 years at 12 ? 

(4) R25000 in 6 years at 10 ? 


7. In what time ‘./ill a sum double itself at 4 per cent, per 
^nnum ? 

8 . At what rate will a sum double itself in 5 years ? 


SECTION II. COMPOUND INTEREST. 


289 . Rule. To find the compound interest of a given sum 
for a given lime at a given rate, find the interest of the given 
•sum for the first year, and add it to the principal for that 
year ; the sum will be the principal for the second year. Find 
the interest of this fo|; the second year, and add it to the principal 
for that year ; the sum will be the principal for the third year. 
Proceed in this way, and the sum of the interests for the several 
years will be the compound interest required. 

The reason for this Rule is obvious from the definition of com- 
pound interest. 

Ex. Find the compound interest and the amount of R325 
for 3 years at 5 per cent, per annum. 

We have, 

principal for ist year 


int B 

6 

principal 2nd 

int - 


.100 

341*25 x5 

100 


principal for 3rd year 
int 358 3125 X 5 


100 * 


-R 34 r 25 , 

— Riy o68S : 
-R358-3I3S.^ : 

■* Ri7*9IS62S ^ 
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/. amount at the end of the 3rd year «R376*228 125 ; 
and the int. reqd. — ^(16*25 + i7*o625-M7*9I562S) 

»R51'228125 
= R5f. 3^. pice. 

To avoid fractions, the calculation is usually made in decimals. 

• 

240 . It is customary, when compound interest for a number 
of entire years and for a part of a year, as for instance for 2J years, 
is requiredj to find the interest for the last or the 3rd year, and, 
then to take J of it as the interest for the Jthsof the 3rd year. 

When interest is payable oftener than once a year, the interest 
due at the end of each interval will have to be added to the prin- 
cipal for that interval, as will be seen frdfn the Example given 
below. 

Ex. Find the compound interest of ;^2Sofor 2 years at 4 per 
cent, per annum, interest being payable half-yearly. 

We have 


principal for 1st half-year =^£ 2 ^ 0 , 


int 


250x4 

2 X JOO 

“ ^5.100 

principal..., 

...2nd 


‘’£^ 55 - 

int 


2 X 100 

- 

principal... 

...3rd 


=*^260*1, 

int 


260*1 X 4 

...... * ' — 

2 X 100 

“ £5:202 

principal... 

...4th 


»»£26S'302. 

int.^ 


^65-302x4 

2 X 100 

“£S'3o6o4 


the compound interest rcqvl. = j^(5 -I- 5*i -f 5'202 + 5*30^4) 

=*^2060804. 

Examples XLV. 

Find the compound interest and the amouht 

1 . Of R80 for 2 years at 10 per cent, per annum. 

2 . Of ^75 for 2i years at 8 

3 . Of £i 2 S for 2 years at 4 

4 . Of ;^:oo for 3 years at 10 

6. Of R2000 for 2 years at 4 

6. Of R25000 for 3 years at 10 
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CHAPTER X. 

PRESENT WORTH AND DISCOUNT. 

241 . When a sum of money is payable at the end of a given 
time, and the debtor, instead of waiting for that time, wishes to 
pay ofif the debt immediately, it is clear that he dught to pay, not 
the whole amount due, but sonlething less, as he will not have 
the use of the money for the given time, and the creditor, who 
will have that use, may, by investing the money at the current 
rate of interest, get at the end of the given time an amount equal 
to what was then payable originally. 

l>efs. The amount which the creditor is entitled to receive 
when payment is made before it is due, is called the Present 
Value or the Present Worth of the amount due. 

The allowance made on any sum payable after some time, 
when it is paid before it becomes due, fs called Discount. 

Ilcnce, 

Present Worth — Given sum - Discount, 

and Discount — Given sum - Present Worth 

— Int. on Present Worth for the given time at 
the assumed rate. 

1 

242 To find the present value of n j^iven sum due at the end 
of a f^iven time^ at a gh^en rate ofi simple interest. 

Let it be required to find the present value of fij^o due 3 years 
hence, at 5 per cent, per annum simple interest. 

Let .r» the present value reqd. in pounds. 

Then V in 3 years at 5 per cent, will amount to 
+ ;^(3X5) 

is tile present value of £(100 + 3 x 5) due 3 years lienee 
at 5 pey cent. 

Similarly fi^^oo is the present value of ;£f2oo + 3X 5 x 2) that 
is ;^(ioo+p X 5) X 2 due 3 years hence at 5 per cent. ; 

£300 is the present value of ;£{3oo + 3 x 5x3) that is 
iI(ioo-h3 X 5) X 3 due 3 years hence at 5 per cent. ; and so on. 

That is, the present values of different siuns due at the end of a 
given tim^ at a given rate of simple interest vary as the sums due. 

Therefore as a- is the present value of £750 due 5 years hence 
at the same rate, 

100 : AT :: 100+3x5 : 750, 
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whence 

I. <?., Present Value 


100 x Given sum 
100 + Time x Rate ' 


Ex. A tenant has to pay a rent of R240 at the end of the 
■year. If he pays at the beginning of the year, what sum will 
suffice, supposing the rate of simple interest to be 12 per cenU 
per annum ? • 


By the formula, 
the amonnt reqd. « 

**K2I4. 2J pice. .> 


243 . To find the discount on a given sum due at the end of a 
given time at a given rate of simple interest. 

Since discount “given sum -present value, 

the discount is found by first finding the present worth 
(Art. 242) and then subtracting it from the given sum. 


It may also be found independently thus : 

Let it be required to find the discount on ;^25o due 2 years 
hence, at 5 per cent, per annum simple interest. 

Let the discount reqd. 

Then V fioo in 3 years will amount to /(100+ 3 x 5) 

5) is the discount on /(100 + 3X 5) due I3 years hence 
at 5 per cent. 

» 

Similarly ;£(3X 5) X 2 is the discount on ;^(200 + 3 x 5 x 2) that 
is /^(ioo + 3 X 5) X 2 due 2 years hence at 5 per cent. ; 


;C(3>^5)><3 is the discount on ;£(ioo + 3 x 5) x 3 ; and so on. 
TTiat is the discount on different sums due at the end of a given 
time at a given rate of simple interest vary as the sums due. • 

Therefore as / -r is the discount on /2 50 due 3 years hetice 
at 5 per cent., , ^ 

•r ; 3x5 - 250 ^ 100+3x5. and .'.-f-IJSim. 


i. 4?., Discount 


Given sum x Timex Rate 
106+ Timex Rate 


Ex. If the credit price of a set of books to be piid after 6 
months be ^150, what deduction nitill be made when the pirke 
is paid in cash, supposing the rate of simple interest to be 18 per 
•cent, per annum ? * . , 
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By the formula, 

the deduction or discount reqd. — R ^ v ^ ^ ? 

^ loo+JxitS 

^ -*{412. 6a. 

244. Since the present value of any sum is less than that sum, 
and since the discount on any sum is the interest on its present 

value, 

the discount on any sum payable after any given time is 
less than the interest on that sum for that time at the given rate. 

The distinction between discount and interest will ibe made 
clear by an Example. 

Ex. If 5 copies of a certain book can be had for a certain 
sum payable at the end of a year, and 6 copies for the same sum 
paid immediately, find the rates of discount and interest. 

Since cash price of 6 copies -credit price of $ copies, 

/. 6 X cash price of i copy "5 x credit price of i copy, 
and /.cash price of i copy — J of credit price of i copy 

— credit price of i copy' 

- J of credit price of i copy. 

Hence in i year, discount on credit price- J of that price ; 

and .* Rioo= J of U100-R16J, 

or 16J per cent, is the rate of discount. 

Again, 

V 5 X credit price of i copy = 6xcash price of i copy 
credit price of i copy — f of cash price of i copy 
» —cash pi ice of i copy 

4-J of cash price of i copy. 

Hence in^i year, 

interest on the cash piice=*J of that price ; 

and /, Rioo — J of R100-R20, 

or 20 per cent, per annum is the rate ©f interest. 

c 

245. Defs. A Bill of Exchange or a Hundi is a writing' 
by which one person directs another to pay a certain sum of money 
to a third at a certain time, ‘ 
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A Promissory Note is a writing by which a person promises 
to pay a certain sum of money at a certain lime. 

Bills of exchange, promissory notes, and hiindis arc instances 
in which money is payable at a fiitiire period. In casc§ of bills of 
exchange and promissory notes, except those payable on demand, 
after due date, three additional days called days of grace are 
allowed by the law of England, so that a bill or a note becomes 
legally due three days after it b(Vomes twmhuilly due. In cases of 
hiindis in this country, merchants and bankers usually allow three 
days of grace. 

A bill or a note drawn on the last day of any month and made 
payable a certain number of months after date, vvillp4?ecoine nomi- 
nally due on the last day of the last month whether it be the 28th, 
25th, 30th or 31st, and legally due on the 3rd of the next month. 
When the day on which a bill with or without the days of grace 
is due falls on a Sunday, (rood Friday, or Christmas day in 
England, the bill or note becomes due on the previous day. 


246 . When a banker makes cash payment to the holder of 
a bill for a given sum payable after a given time, it is customary 
to deduct the interest on that sum for the given time instead of the 
discount ; and as by Art. 244, the interest is always greater than 
the discount, the transaction is always advantageous to the banker. 


Ex. A bill of ;£5 oo is drawn on April 1874 at 5 months 
date, and is discounted on June 25, at 5 per cent. What does the 
banker gain by the transaction ? 

Adding the three days of grace the bill falls due on the 6th of 
September 1874 ; and from the 25th of June to t jc 6th of Septem- 
ber, there are , 


6 + 31 +31 + 5 or 73 days 


interest deducted = 


. yjioox 

■ /j I 0 0 X rt .=> 




'and the true ’V’ 


A the banker’s gain 


-t- 


IQI 


II 


89 


101 


d. 


Examples XL VI. 

1 . Find the present worth of 

(1) Rioo due I year hence at 12 per cent, per an». simp, int, 

(2) ;^200 due 2 years hence at 5 

(3) £7^^ 3 years hence at 4?. 


15 
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(4) &I020 due 4 years hence at 9 per cent, per ann. simp. int. 

(5) ^575 2 years hence at 7 i 

(6) R2623 due 12 years hence at 6 

2 . Fitid the discount on 

(1) ;£ 26 o due I year hence at 4 per cent, per ann. simp. int. 

(2) ;£io 45 2 years hence at 5 

(3) R1239 due 3 years hence at 6 

(4) B1560 due 4 years hence at 7^ 

(5) Riooo due 5 years hence at 10 

(6) R1250 due 6 years hence at 12^ 

3 . A bill of ;£5 oo drawn on the T3th of March, and pay- 
able 6 months after date, is discounted on June 30th at 4 per 
cent. What does the banker gain by the transaction ? 

4 . A grants a lease of his zemindary to B for 3 years. 
B after paying all expenses and the rent reserved by the lease, 
has a clear profit of Hi 200 a year. If at the end of a year, B 
agrees to give back the estate to A upon receipt of proper 
compensation, M-hat ought the amount of such compensation to 
be, supposing the ordinary rate of interest to be 6 per cent, 
per annum ? 

5 . The Prem Chand Roy Chand Studentship is worth 
R2obo a year, and ir tenable for 5 years For what sum paid 
down immediately, ought a successful candidate to commute it, 
if the rate of interest be 4 per cent, per annum ? 

6. If the cash price of a book be R5. 5n:., and its credit 
price payable at the end of a year, R6. 4a., find the rates of 
interest and discount. 
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CHAPTER XI. 

EQUATION OF PAYMENTS. 

247 . Defs. When several debts are due from dne person 
to another after different periods of time, the time after which all 
the debts may be paid at once without loss to either party is called 
the Equated Time of Paymemt. 

To satisfy the condition of fairness to both parlies, the equated 
time ought to be such that the sum of the present values of the 
several deots due after their respective periods is equal to the 
present value of the sum of those debts due after the equated time, 
In practice, however, the condition of fairness is supposed to be 
satisfied if the sum of the interests on the several debts for their 
respective times is equal to the interest or/ the sum of those debts 
for the equated time. On this supposition the rule for finding the 
equated time may be deduced fiom the following Example. 

Ex. Three sums Rioo, R200 and R300 are due after 2, 3 and 
4 years respectively. Find the equated time of payment. 

Let A' “the equated time reqd. in years. 

Then by the supposition, 

int. on Rioo for 2 jears + int. on R200 for 3 years + int. on R300 
for 4 years* int. on 44(100 + 2004-300) for a' years ; 

. 100 X 2 X Rate ^ 200 x 3 x Rate ^ 300 x 4 x Rate 
'* 100 , joo 100 

^ ( ICO + 20^+ 30 0) XA TX Rate ^ 
100 * 

or multiplying both sides by 100 and dividing by the Rate, 
ioox2 + 2oox3 + 3oox4=(ioo + 2oo + 3oo)x;r ; 

, 100x2 + 200x3+300x4 

*• 100+200+300 

Hence we get the following Rule ; — 

Rule. Multiply each debt by the time a?fter whicl? it is due, 
and divide the sum of these products by the sum of the debts. 
The quotient will be the equated time required. 

Examples XLVII. 

1. A owes B Rioo whereof the sum of R20 is to be paid in 3 
months, and the remainder in 4 months. Find the equated time. 
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2 . A debt of /looois payable at the end of a year. The 
^Icbtor ho\vc\'er pays £200 after 3 iiiontlis, and ;^3co after 4 
months. When 011^ lit the remainder to be paid ? 

3 . A fenant pays a yearly rent of R500 according^ to the 

following instalments : — Hioo at the end of 3 months ; Rioo at 
the end of 6 months ; fi2oo at the end of 7 months ; and Rioo 
at the end of the year. When ought he to pay the whole rent if 
he pays it in one sum ? ^ 

4 . A owes B a debt of R4800, one-half of which is due in 
3 months, one-third in 4 months, and the remainder in 8 months. 
Find the equatt-d time. 

6. Find the equated time of p.aymcnL of £g^^o^ J of which 
is due in 7 months, in g months, and the rest in 18 months. 

0 . A owes B a debt payable in 8 months, but he pays J of 
the debt in 4 months, and J in 5 months ; when ought the 
remainder to be paid ? 
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CHAPTER XIL 

STOCKS. 

248 . Dof. Stock means the capital of banks or trading? 
companies ; or the capital borrowted by any (Government to meet 
national expenses. 

In the latter lease, it is called the Funds or the National Debf^ 
and is also called in England consols^ a contraction for consolidaied 
annuiiicSy and in India, Government Securities or Government 
Promissory Notes. 

When any Government raises capital borrowing, it gener- 
ally reserves to itself the option of paying off the principal at 
any future time, promising however to pay interest regularly at 
fixed periods. In India, the interest on (Government Securities is 
generally paid half-yearly. 

Banks and trading companies make periodical distributions of 
their profits amongst their shareholders, the portions of the profit 
given to the shareholders being called dividends. 

249 . Stock is transferable by sale, and at any time can be 
converted into money. But its price is continually fluctuating, 
depending upon a variety of causes, and amonj^it others, upon the 
amount of money available in the market for investment in Stock. 

.Stock is said to be at a fireniiiim.^ at par or at a discount accord- 
ing as the price of R 100 stock is greater than, equal to, or less 
than Rioo in money. ^ 

When Rioo stock at 4 per cent, is sold for any sum, such 
as R105 or Uioo or K98 as the case may be, for every H105 or 
Rioo or K98, the purchaser will get K4 per annum as interest 
from Government. , 

Stock is bought and sold through brokers who generally oharge 
on every Rioo stock bought or sold. Thus, the purchaser 
of the 4 per cents, at 102 will have to pay R102 + RJ or R102J 
for Rioo stock purchased, * * 

In working out Examples however, the brokerage, if not men- 
tioned, need not be taken into consideration. 

250 . The different classes of Examples in Stocks can be 
worked out by the aid of the principles of proportion. We shall 
give one or two instances of each. „ 

I. Value of Stock. 
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*■ Ex. 1 . What i^mount of stock in the 4 per cents, at 95 cam 
be bought for R 19000 ? 

Let-r=amount reqd. in rupees. 

Then */ R95 is the price of Rioo stock, 

95 1 19000 : : 100 : x, 
and /. ,r - « jodbo, 

and the amount of stock reqd. « R20000. 

Ex. 2 . When the 5 per cents, are at 102, what is the cost of 
purchasing £2720 in the 5 per cents , brokerage being J per cent? 

Let .r — the cost reqd. in pounds. 

Then V ;^ioo stock cost /102J, 

/. 100 ; 2720 ; : 102J : 

and 

and the price reqd.=;£2777. i6j. 

II. Interest on Stock. 

Ex. 3 . What is the interest on Government Securities for 
R 1 9500 at 4^ per cent, for 2 years ? 

The int. reqd. = R — **Ri755- 

^ 1 00 

Ex. 4 . What annual income can be secured by investing 
R17C00 in the 4 per cents, at 102 ? 

Let .r=* income reqd. in rupees. 

Then *.* R102 give R4, 

102 : 17000 : : 4 : ,r, 
whence x^ “ 666.?, 

and^.‘. income reqd. = R666|. 

III. Comparison and Transfer of Stock. 

Ex. B. If the 4 per cents, be at 92 and the 5 per cents, at 105^ 
which is liie more pfofitable investment of the two ? 

In the former case R92 give R4, 
or R I gives R^. 

In the latter case R105 give R5, 
orRi gives R^fy. 

And as ^§5 greater than jftr, 

the latter is the more profitable investment of the two. 
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Sz. 6. What changejin income is produced by the transfer. of 
R7500 stock from the 4 per cents, at 98 to the t per cents, at 105 ? 

The income before transfer— 

Now let .r— the amount in rupees of the 6 per cenft. that can 
be bought for R7500 in the 4 per cents. 

Then every Sioo stock in the 6 per cents, costs R105, 
and 4 R98) 

and V the quantity of stock that can be bought for a given amount 
varies inversely as the price per Rtoo stock, 

98 : 105 : : :r : 7500 ; 
whence x — — 7000 ; 

the transfer gives R7000 in the 6 per^^ents. ; 
and the income— — 

The transfer therefore increases the income by R120. 
Examples XLVIII. 

1 . Find the amount of stock that can be purchased by in^ 
vesting 

(1) R4818. 12a. in the 4 per cents, at 96|. 

(2) R4650 in the 4 per cents, at 93. 

(3) R63000 in the si per cents, at 105. 

U) ;^338o in the 3 per cents, at 84^. 

(5) £9072* in the 4 per cents, at 95^. 

(6) R27000 in the 6 per cents, at 108. 

2 . Find what sum will purchase 

(1) Rioooo in the 4 per cents, at 97. 

(2) R 12000 in the 5 per cents, at 105. 

(3) R200 in the 4 ^ per cents, at 10 1, 

(4) ;^6oo in the 3 per cents, at 88. 

(5) £iSoo in the 4 per cents, at 96. 

(6) R25000 in the 6 per cents, at ro6. 

^ 3 . Find the yearly income arising from the investment of 

(1) R9637. Sa, in the 4 per cents, at 96|. 

(2) ;£i395o in the 3 per cents, at 93. 

(3) £^3520 in the'3i per cents, at 84J. 

(4) R31500 in the 6 per cents? at 105. 
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(5) R45362. 8 a. in the 4 per cents, at 95^. 

(6) R 1 3500 in the 6 per cents, at 108. 

4 . Find which of the two is the more profitable investment 
in each of the followin;' Examples : — 

(1) The 4 per cents, at 96 and the 5 per cents, at 108. 

(2) The 3 per cents, at 84 a^d the 4 per cents, at 96. 

(3) The 4 per cents, at 95 and the 6 per cents, at 1 15. 

(4) The 4J per cents, at 105 and the 4 per cents, at 96. 

(5) The si per cents, at 90 and the 4 per cents, at 98. 

(6) The 6 per cents, at 112 and the 4^ per cents, at 92. 

6, Find the chan^q in income resiiltinf^ from the transfer of 

(1) Rr5ooo stock from the 4 per cents, at 98 to the 5 per 
cents, at 105. 

(2) R 1 2000 stock from the 5 per cents, at par to the 4^ 
per cents, at 90. 

(3) .£6300 stock from the 3 per cents, at 84 to the 5 per 
cents, at 105. 

6 . At what rate per cent, does a person receive interest who 
Invests his capital 

(0 In the 4 per cents, at 94 ? 

(2) In the 3 per cents at 84 ? 

(3) In the 4J per cents, at 102 ? 

(4) In the 6 per cents, at 112 

7 . If Rioo stock in the 4 per cents, can be purchased for 
R96. lo^z., for what sum may the same quantity of stock be pur- 
chased in the 4^ per cents, with equal advantage ? 

8. If a person invest R 14456. 4 ^- in the 4 per cents, when 
they are a/ 96^, what will be his loss of property when they fall 
to 96 ? , 
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CHAPTER XIII. 

ALLIGATION. 

• 

261. Defs. Alligation is a method of finding the price of 
a mixture when the prices and quantities of the ingredients are 
given, or of finding the quantifies of the ingredients when the 
prices of the ingredients and of the mixture are given. In the 
former case it is called Alligation Medial, and in the latter, 
Alligation Alternate. 

262. In Examples of Alligation Medial, proceed thus ; — 

Rule. Multiply each price by the corresponding quantity, 
and divide the sum of the products so oi^tained by the sum of 
the quantities. The quotient will be the price of the mixture. 

The reason for the Rule will be evident from the Example given 
below. 

Ex. Find the price per maund of a mixture of 2 mds. of rice 
at II 4 a maund, 3 mds. at 143 maund, and 4 nuls. at 142 a 
aiiaund. 

The price of 2 mds. at 144 = 2 x 4 or R8. 

3 143“ 3 3 oi" ^9- 

4 R2=«4 X 2 or^8. 

/ 9 ....of mixture = 142 5, 

and / I «14y 

«=-R2. 12a. gj pies. 

263. The Rule for working out Hxauiples of Alligation Altcr- 
Tiate may be deduced thus : — 

First let there be only 2 ingredients at prices R^2 and R20 
per maund, to be mixed so that the price of the mixture, may be 
«i8 per maund. 

V . 

Let X \y or '-hit the ratio of the quantities reqd. • 

Then by mixing x parts at R12, and y parts at R20, we shall 
have a mixture of x+y parts at Rj8 ; 

~ ^ ^ preceding Rule) ; • 

•or multiplying both sides by 

I2x.r + 20x>'=-i8x.r + i8xj' ; 
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or subtracting 12 xx fiom both sides, 

2ox>'«i8x:i*- i2Xjr + i8xy ; 
or subtracting 18 Xj/ from both sides, 

20XJ - i8xj/« 18 x-r- i2X.r, 
or >'x(2o- i8)=,r x(j8- 12) ; 
or dividing both sides by j/x (18- 12), 

X 20-18 
j^‘"i8-V2 * 

c., the quantity of each kind is proportional to the difference* 
between the price of the other and that of the mixture. 

Next, let there be ss^ eral ingredients at prices R12, R14, R20» 
and H22. 

Arrange the prices in the manner shown in 
the annexed figure, and join the prices of the 
ingredients in pairs such as 12 and 22, and 14 
and 20, so that each pair may consist of one 
price below and one above the price of the mix- 
ture. Then for each pair, find the quantities as 
in the first case. Thus corresponding to the 
prices 12 and 22, we have the quantities 22- 18 
and 18 - 12, f. , 4 and 6 respectively ; and similarly, correspond- 
ing to the prices 14 dnd 20, the quantities 2 and 4 respectively.. 
And mixing each pair of quantities, ac have a mixture of 10 parts, 
at R18, whereof 4 parts are at K12 and 6 at R22, and another 
mixture of 6 parts at R18, whereof 2 parts are at R14 and 4 at R20.. 

Now since each of these two mixtures of two ingredients has 
the given price R18, a mixture of any quantities of these mixtures 
will have the same price R18. Therefore a mixture of the 10 parts of 
the first mixture and the 6 parts of the second will give a mixture 
of 16 parts at R18, whereof 4 parts are at R12, 2 at R14, 4 at R20,, 
and 6 at H22. 

Hence v e deduce the following general Rule : — 

Buie. ^ On one sijle of a vertical line place the price of the 
mixture, and on the other, the prices of the ingredients in descend - 
jing order. Alii gate the prices in pairs so that each pair may 
consist of one price below and one above that of the mixture, and 
so that every price may be joined with one or more others. Oppo- 
site each pfice, place the difference or the differences between the 
price or prices with which it is linked and the price of the mixture. 
The number or the sum of the numbers opposite to each price wiU, 
represent the corresponding quantity. 
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Six. Find’Ithe quantities when their prices are R2, R4, R6, .B8 
and Rio a seer respectively, so that the price of the mixture may 
be R7 a seer. 

Proceeding by the Rule, we take to modes of linking which 
are marked 1 and II. 



In I, we link 2 and 10, 4 and 8, 6 and 8 ; and opposite to 8 
we have two numbers 3 and i which are respectively the differ- 
ences between 7 and the numbers 4 and 6 with which it is linked : 
and opposite to each of the others, we have one number. 

In II, we link 2 and 10, 4 and 8,6 and'io, and get two numbers 
opposite to 10. 

We can verify each of the results thus : — 

■ ' V# = 7. 

Thus we see that we can have as many modes of mixing as 
there are modes of joining the prices tw'o and two according to the 
Rule. 

From the process of alli^ating or joining the prices, this me* 
thod of operation is called Alligation. 

Examples XLIX. 

L Find the price per maund of a mixture of 3 mds. of sugar 
at R15 a maund, 4 mds. at R13. 8^., and 5 mds. at Ri i. • 

2 . Find the price per dram of a mixture of 2 oz. of quinine at 
Rt2 an ounce, 3 oz. at Rii, 8^. an ounce, apd 4 oz. at ^9 an ounce. 

3 . Find the price per maund of a mixture of 10 mds. of rice 
at R4 a maund, 12 mds. at R4. 8^., and 8 mds. at R3. 4^. 

4 . Find the price per pound of a mixture of 2o J^s. at los. 
a pound, 3qrs. at 1 8r. a pound, and 1 cwt. at £ i. ys, abound. 

5 . Find the proportion of the ingredients when their prices, 

are R2 and R4 per seer, so that the price of the mixture may be; 
R3 per seer. • 
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6 . Find the proportion of the ingredients when their prices 
are' K3, U5, and li6 per maund, so/ that the price of the mixture 
may be Ii4 per maund. 

7 . Find the proportion of the ingredients when their prices 
are Hi. 8<7. a seer, 12a. a seer, and U40 a maund, so that the price 
of the mixture may be H50 a maund. 

8. The price of an alloy per sepr is I4<7., and the prices of 
its ingredients per seer are I2a.j and Hi. 411. Find the proportion 
of the ingredients. 

9 . Find the proportion of the ingiedients when their prices 
arc H3, H4, H5, and H6 per seer, so that the price of the mixture 
may be H4 per seer. 
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CHAPTER XIV. 

EXCHANGE. 

264 . Defs. The method of convertinj^^ any sum of money 
of one country into an cquivtilcnt sum of money of another is 
called Exchange. 

The Ear of Exchange means the intrinsic value of a coin 
of one country as compared with that of another. 

The Rato of Exchange means the actual value at any time 
of a coin of one country in terms of a coin of another. 

Thus, a rupee \vei;;^hs 180 £:;rs. Troy, whereof IJths or 165 
are pure silver (Art. 159) ; and a shilling weighs ^5^3^ of ilh. Troy or 
grs. whereof Jjths that is 80,^, are pure silver (Art. 
142) : so that the quantity of silver contained in a rupee is a little 
more than what is contained in 2 shdlings ; and assuming the 
expense of coinage to be the same in both cases, the intrinsic value 
of ftl : that of is. 165 : /. «* , the intrinsic value of Ki 

is a little moie than ihat ot 2s. Hence at f^ar Hi ought to 
exchange for a little more than 2s, Hut actually the expense 
of coinage and a \'aricty of other causes produce a variable rate 
of cxchanjc^c^ a rupee exchanging sometimes for 2v., sometimes for 
a little more and sometimes for a little less. At ])resent a rupee 
is worth only a little mor; than one shilling. 

Arbitration or Comparison of Exetiangos is the method 
of finding the rate of exchange between the first and the last of 
a given number of places, when the rates between the first and the 

second, the second and the third, <S:c., of these places are known. 

» 

266 . We have already in Art. 193 indicated the method of 
converting the money of one country to that of another. We shall 
here add a few more Examples. 

Ex. 1. A person in Calcutta wishes to remit /6^oo to his 
agent in London. What must he pay when the exchange is at 
2«. iJcZ. a rupee ? 

Let A'=»suin reqd. in rupees. 

Then V Hi is worth 2s, ijd or JL., 
and H.r are worth (6700X 2 o)j., 

A .r : I :: 6700x20 ; 15 ; 

whence ..64000, the no. of rupee# reqd. 

Ex. 2. A person pays R64000 fcr a bill of exchange, at 2S. 
lid. per rupee. What is the amount of the bill ? 
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. Let Ji'= amount reqd. in pounds. 

Then V is worth or 

and R64000 are worth J[^x^ 

X \ hVu • • 64000 : 1 ; 

whence 67 00, the no. of pounds reqd. 

Ex. 3 . A person has to pay 1^^4000 for a bill of exchange for 
,£6700, What IS the rate of exchange ? 

.Since R64ooo«/67oo 
-/(rVa 

Ex. 4 . If the exchange between London and Calcutta be at 
2S. \d. a rupee, and that between Calcutta and New York at ^2*24 
,a dollar, what is the rate of exchange between London and New 
York ? 

Ri = 2J. ; 

and I dollar*® R 2*24 
“ foi X 1 

8^/. 


Ex. L. 

1. A person in Calcutta wishes to remit ;£34o to his agent in Lon- 
don. What must he pay when the exchange is at 2 j. i W. a rupee ? 

2 . What is the value in Indian money of £100 when a rupee 
is worth ij. \d, ? 

3 . A person has to pay R4500. Sa. for a debt due to a mer- 
chant in London, when Ri — u. gd. What is the amount of the 
debt in English money ? 

4 . A Pierson has to pay R6000 for a debt of £sio due to a cre- 
ditor in.London. What is the value of a rupee in English money ? 

6. When the exchange between England and India is is, lod, 
per rupee, and between England and St. Petersburg, 2j. gd, per 
ruble, whztt is the *^rate of exchange between India and St 
Petersburg ? 

6 . If the exchange between England and India, and between 
England and St. Petersburg be as in the preceding Example, 
.and that between India and St Petersburg be Ri^ per ruble, 
is it more Advantageous to a person in Calcutta to remit money 
<iirectly to London, or circuitously through St Petersburg ? 
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CHAPTER XV. 

SQUARE ROOT. CUBE ROOT, 


SECTION 1. SQUARE ROOT. 

266 . Defs. The Square of a j^iven number is the product 
'df that number multiplied by itself. It is’ also called the second 
power of that number (Art. 42), and is denoted by placing the figure 
■2 above the number a little to its right. Thus 9*—9X9"-8i. 

The Square Root of a given number is the number whose 
square is equal to the given number. Itjs denoted by the 
sign J placed before the given number. 

Thus \/l6=*4. 


: 267 . Since 

— I 

/V^O O« 10 

•J 1 0000 « 100 
1000000= 1000 
&c. = &c., 

the square root of any number 
between i and 100 must consist of i figiire, 


... 100 and 10000 2 figures, 

10000 and 1000000 3 

and so on. 


Hence if we place a dot over the figure in the units* place of 
any given number, and thence over every second figure to the 
left, the number of dots will be equal to the number of figures 
in the integral part of the root. Thus the number 2436 with the 
dots will stand thus, 2436, shewing that there are two figures in 
the integral part of the root. , 


268 . To find the square root oj a given number. 

By pointing the given number as in Art. 257, we can ascertain 
the number of figures in the integral part of* the root.* Now let 
■us see how the root itself is to be found out. 


T^e any number 46. 
Then 48* — 2304 
and also ■■(40+ 8)* ■■ 


40+ 8) x(40 + 8) 

\o X (40 8) +8 x(4o+8) * 

8 X 40 + 8 X 40+8* 
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..In this Inst form in which 48^ can be written, we see how the 
parts of the root enter into the composition of the power. Now 
let us sec how we can obtain 48 or 4o*f 8 from the last expression. 
The first part of the root, i, c., 40 is the square root of 402. Subtract* 
in)4 40- from the given number, wc have 2 x 8 x 40 + 8- left. Now 
if wc divide 2 X 8 x 40 by 2 X 40, we get 8, the second figure in the 
root. And mulli]dying 2 x 40 + 8 by 8, we get 2 x 40 X 8 + 8- ; and 
subtracting this product from 2x8X40 + 8-, the portion of the given, 
number left after deilucting 40-, \\e have nothing more left. 

If the root be a numb(;r consisting of more figures than two, 
for instance, if it be 483, it maybe written as 480 + 3, and its 
square as 480- + 2 x 3 x 480+ 3-. Ifeie having found 4 and 8 as 
befoie, we may find tlie third figuic 3 in the same way as above, 
by sujiposing 480 to stand in the i)lacc of the number 40 in the 
fiist case. 

The process may be stated thus ; — 

40^ + 2 X 8 X 40 + 82 (40 + 8 

40^ 

2 X4o + 8|2 x8x4o + 8‘'* 

|2 X 8 X 40 + 82 

or thus : — 

1600 + 640 + 64 (40 + 8 

1 600 

80 + 8 640 4" 64 

'640 + 64 

or thus (omitting cyphers, and representing the given number 
as one number without breaking it into parts) ; — 

2304 (48 
16 

88 1 704 
701 

V I 

Hence wc deduce the following Rule : — 

• Buie. Place a dot over the figure in the units’ place of the 
given niimher, and thence over every second figure to the left, thus- 
dividing the number into several periods. 

Find the greatest number whose square is not greater than the 
first period on the left ; this will be the figure in the highest place 
in the root required. Place it in the form of a quotient, subtract 
its square ft om the first period, and to the remainder, if any, annex 
the figures in the next period in the given number. Divide the 
number thus obtained, omittii\g its last figure, by twice the part 
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of the root already obtained, annex the quotient to the part of the 
root already obtained and to the divisor, and multiply the 
resulting divisor by the quotient, and subtract the product from 
the number formed by the first remainder and the second period. 
To the remainder annex the next period, and proceed* as before. 
Repeat this process for each successive period. 


Ex. 


2S9. 


Extract the square roo^ of 12769. 

. 12769 (113 

I 


21 

223 


27 

21 

669 

669 


Since /^24*66*- 


/24^ 

100 


j ^2466 




^6340 

10000 


<v/66 
100 ’ 


100 


&c. = &c. « &c. ; 


it follows that in extracting the squai^ root of a decimal 
with or without an integral part, if we make the number of deci- 
mal places even by annexing a cypher when necessary, and extract 
the square root of the resulting number regatd/sd as an integer, 
and in the root thus obtained, point off a number of decimal places 
equal to half the number of those in the square, we shall obtain 
the true root. 


Again'/ 

^/i33 “ 


1200 

00 


JlTOO 

10 ’ 


/ r330ooo ^ x/i33oooo 
V loooo “ 100 * 


&c * 


10000 

&c 


^/l2$00 

100 * 
• &c. ; 


.\ where the operation does not terminate, we can car^ it 
on to any length by annexing periods of two cyphers to *the given 
number and obtaining one decimal place in the root correspond- 
ing to every such period. • 

16 
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Ex. 1 . Extract the square root of 6*25. 

6-25 (2-5 

± 

45 22's 

225 

Ex. 2. Extract the square root of 2 to 3 places of decimals. 
2*000000 (1*414 

j 

24 I 100 

1.96 

281 400 

• 281 

2824 1 1 900 

11296 
604 


260 . The square root of a fraction may be found thus : — 
Let it be required to find the square root of 




y(3>=5) . 

s 


so that the square root of g is found by finding that of 15 
and dividing the result by 5% 

Or i^ay be found by reducing f to a decimal, and then 
extracting the square root of that decimal by the method indicated 
in Art. 259. 


201. ^ince the number of square units in a square — the 
square of the number of linear units in a side, 

/. the, number qf linear units in a side of a square “the 
square root of the number of square units in the area. 

Ex. A square plot of land measures 1 acre. Find the length 
of its side in yards. 

® I ac.=4X4oxiJA sq. yds. -4840 sq. yds. ; 
the length reqd.= ^/^^yds. 
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Now *y4840=69*57...as shewn below : — 

4S46.0000 (69*57 

36 

129 1240 
1161 

1385 7900 

^_5 • 

13907 |9~75oo 

197349 

I5t 

/. the length reqd.— 69*57 yds. approximately. 

The result can be verified thus ; — 

The area of the square whose side is 69*57 yds. 

= (69-57X 69*57) sq. yds. 

= 4839*9849 sq. yds. 

which differs from i ac. by (4840-4839*9849) sq. yds., z. r., by 
‘0151 sq. yd., u c., by less than ^ sq. yd. 

If we take a few more decimal places in the root, the difference 
will become smaller still. In this way, we can find the side to any 
degree of approximation. 

Examples LI. 

1. Find the square roots of 

(1) 441 ; 961 ; 9801 ; 7921 ; I232i‘; 49284. 

(2) 1681 ; 2601 ; 6241 ; 4761 ; 110889. 

(3) 625 ; 1225 ; 2025 ; 3025 ; 4225 ; 5625. 

(4) 7225 ; 9025 ; 15129 ; 54756 ; 18225.^ 

(5) 1522756 ; 1234321 ; 4937284 ; 1002001. 

(6) 11108889 ; 4080400 ; 25010001. 

2. Extract (to 4 places of decimals where the operation does 

not terminate) the square roots of ^ 

(1) I, 2, 3, 4, 5, 6, 7, 8, 9, 10. (4) T, -002, *0004, 100*001, *9. 

(2) II, 12, 13, 14, 99, 77,166. (5) J, J, i, h h h h i- 

(3) i’2, 2*3, 3*4, 2*34, I *44- (6) g, iTA, AV 

3. A square plot of land contains 50 bghs. Find the length 
of its side. 

4. A rectangular plot of land whose length is equal to its 
breadth, contains 5 acres. What is its length ? 

B. A rectangular piece of land whose length is «?qual to its 
breadth, contains as much land as another piece, which is 5 bghs. 
long and 2 bghs. broad. Find the length of the former. 
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0. A rectangular piece of land whose length is double of its- 
breadth, measures 800 ft. along its length. What must be the 
length of another field whose breadth is equal to its length, in 
order that it may contain the same area ? 

7 . The perimeter of a rectangular field whose breadth is half 
of its length, is 6 bghs. Find the perimeter of a square plot of 
land containing the same area. 

8 . Two square plots of land contain respectively 2 square 
miles and 10 acres. Find the difference between their sides. 

' SECTION II. CUBE ROOT. 

262. Defa. The Cube of a number is the continued pro- 
duct of that number repeated as a factor thrice. This product is 
also called the third po^^iterof that number (Art. 42), and is denoted 
by placing the figure 3 above the number a little to its right. 

Thus 8®«8 X 8 X 8 = 512. 

The Cube Boot of a given number is the number whose cube 
is equal to the given number. It is denoted by the sign V Placed 
before the given number. 

Thus \/i25=-5. 

503. Since 

Vi =1 
V iOOP -10 
jy 1000000 =100 
ViOOOOOOOOO «IOOO 

&c. =&c., 

the cube root of any number 

between i and 1000 must consist of 1 figure 


1000 and 1000000 2 figures 

...1000000 and 1000000000 3 

and so on. 


Hence Sf we place a dot over the figure in the units’ place of 
any given number, and thence over every third figure to the 
left , the number of dots will be equal to the number of figures 
in the integral part of^ the root. ^ Thus the number 2346785 with 
the dots will stand thus, 2346785, shewing/ that there are three 
figures in the integral part of the root. 

264. To find the cube root a given number. 

By pointing the given number as in Art. 263, we can ascer- 
tain the nuftiber of figures in the integral part of the root. Now 
let us see how the root itself is to be found out. 

Take any number 18. « 
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Then i8*- 5832 

and also«(io+8)^=»(io + 8)x(io + 8) x(io+8) 

“(io*+ 2 Xiox 8 + 8*)x(io + 8) ^ 

-»iox(io' + 2X 10 x8 + 8*) 

+ 8x{io* + 2X 10x8 + 8*) 

— io*+2X io*x8 + 8* X 10 
, +8 xio*+2x8*x io+S’^ 

-io* + 3X io*x 8 + 3X iox8* + 8*. 

In this last form in which i8* can be written, we see how the 

} Darts of the root enten into the composition of the power. Now 
et us see how we can obtain 18 or 10 + 8 from the last expression. 
The first part of the root, u 10 is the thbe root of 10*. Sub- 
tracting 10* from the given number, we have 3Xio*x8+3xiox 
8*+8®left. Now if we divide 3Xio*x8 by 3x10*, we get 8, 
the second figure in the root. And multiplying 3Xlo*+3Xiox 
8+8* by 8, we get 3X io*x8 + 3 x iox8* + 8*, and subtracting 
this product from 3 x io*x 8 + 3X lox 8* + 8*, the portion of the 
given number left after deducting 10*, we have nothing more left. 

If the root be a number consisting of more figures than twOf 
for instance, if it be 185, it may be written as 180+5, and its 
cube as 180^ + 3 x 180* x 5 + 3 x 180 x 5*+ s*. Here having found 
X and 8 as before, we can find the third f^ure 5 in the same 
way as above, by supposing 180 to stand in the place of the 
number 10 in the first case. 

The process may be stated thus ; — 

io* + 3 X io*x 8+3X iox8*+8*(io + 8 
10* 

3 ^ 3X io*x8+3x iox8*+8^ 

+ 3X 10x8 

+^ 

3X io^+3x 10x8 + 8* 

3Xio*x8+3Xio><8*+8^ 


or thus : — 

1000+2400+1920 + 512 (10+8 
1000 

3xio*»3oo 2400+1920+51! 

3X10X8—240 
8*» 64 

300+240+64 2400+ 1920+ sh 
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or, thus (omitting cyphers and representing the given number 
as one number without breaking it into parts) : — 

5832 (18 

I 

3 Xio 2 « 3 oo I4832 

3X lox 8«240 
82 

604 I4832 

Hence we deduce the following Rule ; — 

Hule. Place a dot over the figure in the units’ place of the 
given number, and thence over every third figure to the left, thus 
dividing the number into several periods. 

Find the greatest number whose cube is not greater than the 
first period on the left : this will be the figure in the highest place 
in the root required. Place it in the form of a quotient, subtract 
its cube from the first period, and to the remainder annex the 
figures in the next period in the given number. Divide the number 
thus obtained by thrice the square of the part of the root already 
obtained (regarded as so many tens), in order to find by trial the 
greatest number such that the product of that number multiplied 
by the value of 3 x the square of the part of the root already 
obtained (regarded as so many tens) + 3 x the part of the root 
already obtained (regarded as so many tens) x that number + the 
square of that number, is not greater than the dividend under 
consideration. That number will be the next figure in the root. 
Subtract the product above mentioned from the number composed 
of the first remainder and the second period. To the remainder 
annex the third period if any, and proceed as before. Repeat this 
process for each successive period. 

Bx. Find the cube root of 6859. 

6859 (19 

3 X 102*300 
3X 10^9*270 
92- 81 

651 


5859 

5859 


266 . Since V*8775 = 

t/2’S786 

y *00678 1 
&c. 
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/. it follows that in extracting the cube root of a decimal lwi|h 
or without an integral part, if we make the number of decimal 
places equal to 3 or a multiple of 3 by affixing cyphers when neces- 
sary, and extract the cube root of the resulting number regarded 
as an integer, and in the root thus obtained, point off a* number of 
decimal places equal to one- third of the number of those in the 
cube, we shall obtain the true ropt. 


Again 


,V .3 = 

^« 4-4 

^1-26- ^ 


13000 

1000 

1 4 4OOOOOOQO 
1000000000 
1260000 
1000000 


i/l 3 ooo 

10 

Vi 4400000000 
'~iooo ” 
Vi 260000 
* ,• 100 


&c. = &c. = &c. ; 


when the operation does not terminate, we can carry it 
on to any length by annexing periods of three cyphers to the 
given number, and obtaining one decimal place in the root corres- 
ponding to every such period. 


Ex. 1. 


Extract the cube root 


?/’i2Soo = 


i2$ooo 


1000000 
125006 (50 
I2S 

■50 is the root reqd. 


X ^ 

JU 125000 
100 


Ex. 2. Find the cube root of 4 to 2 places pf decimals. 


3 X 10* -300 

4*000000 ( 1*58 

I 

3000 ' 

3 X lox 5 =>i 5 o 

5 *- 25 

47 S 

2.375 

3 X 150 *! -67500 

625000 

3 xi 5 ox 8 >» 3600 

= 64 

569312 

“71T64 

55688 


266 . The cube root of a fraction may be found thus : — 
Take as an example, V8- 


*72x3x3 Vi8 . 


8 


8 
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sa that the cube root of § is found by finding that of 18, and 
dividing the result by 3. 

Or \J% may be found by reducing ^ to a decimal, and extracting 
the cube root of that decimal by the method indicated in Art. 265. 

207. Since the number of solid units in a cube** the cube of 
the number of linear units in an eage of it, 

the number of linear units in an edge of a cube — the cube 
root of the number of solid units in the cube. 

XjZ. a cubical room contains 1728 cub. feet. Find its height. 

Height reqd. in feet — 5/1728 
• i= 12. 

Examples IjII. 

1. Find the cube roots of 

(0 1331 ; J728 ; 2197 ;^^744- 

(2) 4096 : 49*3 : 5832 ; 6859. 

(3) ; 1367631 ; 10941048. 

2. Extract (to 2 places of decimals where the operation does 
not terminate) the cube roots of 

(«) I ; 2 ; 3 j 4 ; 5 : 6 ; 7 : 8 ; 9. 

(2) i : J ; i : i : i ^ : 4 : J. 

(3) •! ; ‘2 ; -3 ; 001 ; ‘oi. 

(4) i 23’4S6 ; 166-375 ; 287-496- 

3 . Find the length of a cubical room which contains 2744 
cub. ft. 

4 . A cube contains 6859 cub. in. Find its edge. 



ANSWERS TO THE EXAMPLES. 


Examples I. Pages 12) 13. 

1. <i) lo ; 12 ; IS ; 19 ; 28 ; 44 ; 56 ; 61 ; 84 ; 92. 

(2) loi ; no; 154 ; 300 ; 405 ; 560; 774. 

(3) 1001 ; 2051 ; 3263 ; 4000 ; 5500 ; 6780. 

(4) 1 00001 ; 200300 ; 306709 ; 456004 ; 567432. 

(5) 2000001 ; 3000029 ; 4000560 ; 5600074 ; 6754321. 

(6) 3000000000000 ; 4000000000005 ; 5000000000708 ; 

7000913579135. 

(7) 19000000000000000000 ; 20000000000000000024 ; 

31000000556709827520. ^ (8) 100001 ; 203003 ; 561720; 

1530612. (9) 20000002 ; 30507009 ; 56432178. 

(10) 2165016718. • 

2. (i) Eighteen ; twenty ; thirty-seven ; fifty-eight ; sixty-nine; 
-eighty-five; ninety-seven. 

(2) Two thousand and three ; three hundred and forty ; four 
hundred and fifty-six ; six hundred and ninety ; seven hundred and 
eight ; nine hundred and ninety-one. 

(3) One hundred and nine ; two thousand and twenty-nine ; 

three thousand six hundred and ninety ; four thousand eight 
hundred and sixty-two. • 

(4) One hundred and two thousand and thirty ; two hundred 
and thirty thousand four hundred and fifty ; three hundred thou- 
sand and four ; seven hundred and forty-five tjiousand sj^ hundred 
and twenty-one. 

(5) One hundred and twenty-three millions, four hundred and 
fifty-six thousand seven hundred and eighty-nine ; nine hundred 
and eighty-seven millions, six hundred and fifty-four thousand 
three hundred and twenty-one ; one hundred and two millions, 
thirty thousand four hundred and five. 

(6) Two thousand four hundred and sixty-eight millions, one 
hundred and one thousand two hundred and fourteen ; two hundfOd 
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and forty-eight thousand one hundred and sixty-three millions, two 
hundred and sixty-four thousand one hundred and twenty-eight. 

(7) Fifty billions* one hundred thousand two hundred millions, 
three hundred thousand four hundred ; thirty-six thousand nine 
hundred and twelve billions, one hundred and fifty-one thousand 
eight hundred and twenty-one millions, two hundred and forty-two 
thousand seven hundred and thirtj. 

(8) Two trillions, three hundred and five thousand eight 
hundred and forty-three billions, eight thousand one hundred and 
thirty-nine millions, nine hundred and fifty-two thousand one 
hundred and twenty-eight ; one hundred and thirty-seven thousand 
four hundred and thirty-eight millions, six hundred and ninety-one 
thousand three hundred and twenty-eight. 

3 . One lac two thdusand and thirty ; two lacs thirty thousand 
four hundred and fifty ; three lacs and four ; seven lacs forty-five 
thousand six hundred and twenty-one. 

Twelve crores thirty-four lacs fifty-six thousand seven hundred 
and eighty-nine ; ninety-eight crores seventy-six lacs fifty-four 
thousand three hundred and twenty-one ; ten crores twenty lacs 
thirty thousand four hundred and five. 

4. 10-I-8 ; 20 ; 30-*-7 ; 50-I-8 ; 6o-h9 ; 80 + 5 ; 90-1-7. 

200-1-3 ; 300-1-40 ; 400-1- 50-f 6 ; 600-I-90; 700-I-8 ; 900-1*90-1-1. 

1000 + 9 ; 2ooo+;2o + 9 ; 3000+600 + 90 ; 4000 + 800 + 60 + 2. 

6. (I) XXV ; XXXIII ; XLVI ; LXXXVII ; XCIX. 

(2) Cl ; CCXX ; CCCXIV ; DXVl ; CMXCIX. 

(3) MI ; MUCCCLVI ; MDCCCLXIV. 

e. (I) 27 ; 34 ; 45 ; 46. {2) 99 ; 301 ; 1040 ; 650. (3) 1856 ; 

1582 ; 1009. 

• Examples II. Pages 10, 17. 

45- (2) 135- (3) 225. (4) 459- 

(S) 29(9. (6) . 3330. (7) 2643. (8) 3108. 

(9) 2997. (10) 46998. (u) 25908. (12) 3053. 

(13) 37170. 04 ) 34655782.(15) 4327333-06) 98549. 

(17) 2420346420. (i8) 1607804. 

2. 62214119083221. 3. 536468087. 4. 14805 ; 6840. 

6. 1269184 ; 295424. 0- 546. 7. 280 ; 92. 

8. 171 j 231 ; 256 ; 512 ; 360 ; 158a 
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Examples HI. Pages 20, 21. 

(i) 6- (2) 9 . (3) 10. (4) II. 

<S) i8. (6) 78. (7) 669. (8) 10. 

(9) 63. (10) I. (ii) 178882. 

(12) 433430- (13) 90905. (14) 164421. 

(is) 90909- (16) 801244. (17) 71533517- 

(18) 864197532. (19) 9999. (20) 10000998. 

2 . (i) 4500. (2) 495000. (3) 59700000. 

3 . 22 ; 45 ; 64 ; 120 ; 129 ; no ; 1284 ; ini2 ; 133334 ; 49995 - 

4 . 2000000 ; 200000. 

6. (i) 10. (2) 10. (3) 10. (4) 4. (5) 3. 

(6) 8. (7) 6. (8) 7. (9) 7. (10) 5. 

0- o ; 9 ; 4 ; 332 ; 1018 ; 4 ; 544 ; 261 ; 233 ; 140. 

7 . (i) 167. (2) 12. 

8. 33 ; 132 ; 231 ; 139 ; 422 ; 2355. 

Examples IV. Pages 29, 30. 

1. (1) 492 ; 61 5 ; 738 ; 984 ; 1107. (2) 3192 ; 3648 ; 4104 ; 

4560 ; 5016. (3) 2367 ; 4734 7101 ;*9468 ; 11835. 

(4) 617283945 ; 1234567890 ; 1851851835 ; 2469135780 ; 

3086419725. (5) 7901234568 ; 11851851852 ; 15802469136; 
19753086420 ; 23703703704. (6) 56447784 ; 80958006 ; 

57561885. (7) 97406784 ; 121851072 ; 98517888. 

(8) 405811215 ; 505009512 ; 450901350. 

(9) 3276941063; 3677951156: 3605040230. 

(10) 82519021020 ; 245939043040 ; 409359065060. 

(11) 14446089217728 ; 75640328065008. 

(12) 121932631112635269 ; 1 341 1 3580248591 

(13) 109820000000 ; 82678000000 ; 5553000000a 
(14^ 516760458000000 ; 688741400000. 

(is) 4508515660000 ; 5390616550000. 

2 . (l) 1975296. (2) 18172480. (3) 36344960. 

(4) 126419200. (5) 5598842958^ (6) 3258960. 

8. (i) 362880. (2) 46080, (3) 29160. (4) I 90 I 9 > 
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4 . (I) 285. (2) 2025. (3) 2109375 - 

5 . 1000000000000 ; 240000000000000. 

6. 99990000000000 ; 199980000000000. 

7 . 891000000000. 

Szamples V. Pages 87, 38. 

1 . (i) 617 ; 411, rera. i ; 308, rem. 2 ; 246, rem. 4. 

(2) 1152 ; 864 ; 691, rem. i ; 576. 

(3) ii35i reni. 3 ; 946, rem. 2 ; 81 r, rem. i ; 709, rem. 6. 
<4) 1 1272, rein. 6 : 9863, rein. 6 ; 8767, rem. 7 ; 7891. 

(5) 24691357, rem. 4 ; 12345678, rem. 9 ; 8230452, rem. 9 ; 

6172839, rem. 9 ; 493^271, rem. 14. 

(6) 123456790, rem. i ; 82304526, rem. 9 ; 61728395 rem. l ; 

49382716, rem. i ; 41152263 ; 1130, rem. 9. 

(7) 271, rem. 213 ; 189, rem. 183 ; 266, rem. 99. 

(8) 156, rem. 372 ; 125, rem. 81 ; 154, rern. 564. 

(9) 2474* rem. 33 ; 1988, rem. 51 ; 2226, rem. 303. 

(10) 5006, rem. 753 ; 4461, rem. 19 ; 4551, rem, 217. 

(11) 79314, rem. 721 ; 26612, rem. 521 ; 15988, rem. 1721. 

<12) 99720, rem. 10128 ; 19045, rem. 5103. 

(13) 8000051200, rem. 65145 ; 8000000, rem. 9012345. 

(14) 1386, rem, 4600 ; 1841, rem. 5300 ; 2742, rem. 1000. 

(15) 900090009, rem. i ; 90009000, rem. 10000 ; 9000900,' 

rem. 10000. 

(16) ipooioooi ; loooiooo, rem. iiii ; 1U12222, rem. 3333; 

I II 1222, rem. 23331. 

2. (i) 1728 ; 1152 ; 864 ; 691, rem. I ; 576, 

(2) ^94> rera- S ; *697, rem. 3 ; 1131, rem. 7 ; 848, rem. ii. 

»(3) 500000 ; 333333, rem. i ; 250000 ; 200000 ; 166666, rem. 4 ; 
142857, rem. i. • 

(4) 13888888, rem. 7 ; 12345679; itiliiti, rem. i ; loioioto, 
• rem. 1 : 92592 59 » rem. 3. 

(5) 170940, rem. 2 ; 158730, rem. 2 ; 148148, rem. a ; 138888, 

rem. 14 ; 130718, rem. 16 ; 123456, rem. 14. 
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(6) 1754385, rem. 18; 1666666, rem. 13 ; 1587301, rem. la ; 

151515, rem. ii ; 1388888, rem. 21. 

(7) 2739197559, rem. 22; 2656191573, rem. i ; 2578068291, 

rem. 16 ; 2504409197, rem. 15. • 

(8) 587643, rem. 6 ; 560932, rein. 4 ; 514187, rem. 36 ; 503694, 

rem. 6 ; 483941, rem. an 
d. 99, rem. 99902 ; 9890, rem. 209. 

1 1 rqm. 200000a 

5 . mill, rem. 100000 ; .10000. 

Examples VI. Pages 40, 50. 

• 

1. (I) 6 ; 16; 13; 16; 14; 19; 19; 23. 

(2) 12 ; 19 ; 25 ; 16 ; 19; 17; 19 ; 19. 

(3) 15 ; 8; 4 ; II ; »7 ; 389; 121 ; 361. 

(4) 38 ; 34 ; 28 ; 43. (5) 291 ; 237 ; 438 ; 213. (6) 202 ; 
321; 453; 724. (7) 12; 18 ; IS ; 863. (8) 4: 4; 6. (9) 9 : 33 - 
a. (i) 6. (2) 12. (3) s. (4) 36. (5) 19. (6) 66. 

8. (i) 108 ; 43 ; 136 ; 126 ; 234 ; 218s ; S 9 S : 931 - 

(2) 234 ; 858 ; 325 ; 2023; 10830 ; 1104. . 

(3) 9372; 6636; IS554. (4) 1999998; 1294125. 

(5) 13548070123626141. 

4 . (i) 2520. (2) 45045. (3) 1680. (4) 6350400. (s) 4200. 

(6) 360. (7) 1085040. (8) 803440. (9) j 14578640. 

(10) 139230. (11) 457200. (12) 118800. 

6. (i) 2x2x33; 2X2X3X3X3 ; 3x37 ; 7x17 ; 3x3x19 : 

3 X 3 X 3 X 7 . . 

(2) 2x2x3x17; 2X2X2X3X3X3: 2x2x5x13; 

17x17 ; 2x2x2x2x19. 

(3) 2X2X3X3X3X3 ; 19x19 : 2x3x67 ; 13x31*; 

2 X 2 X lOI. 

(4) 2x7x39 ; 11x37 ; 5x83 ; 

3 X 2 X 3 X 2 X 2 X 2 X 2 X 2 X 2 ; 2X3X103. 

(5) 3x11x23 ; 11x71 ; 3x5x79 ; 2x2x3x3x23 ; 

3 X 3 X 3 X 5 X 7 . , 
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(17) 

Sjm- 08) 



2. 

(0 


(2) m- 

(3) m- 

(4) isfs- 


(5) 

il. 

(6) I. 

(7) liSJ- 

(8) S2AV!i. 


(9) 

iVIr. 

(lo) SiVir- 

(ii) 3>?8- (12) 108^1. 


(13) 

29m- 

(M) 29?AV (>5) 

84, m. 




Examples xl Page 78. 


1. 

(0 

1 

tt* 

(2) A’. 

(3) A. 

(4) A- 


(5) 

A-- 

(6) A- 

(7) A- 

(8) A- 


(9) 

A* 

(lo) 4i 

(n) sA- 

(12) 48J- 


(13) 

20jg. 

(i4) 241. 

(«5) i7sV 

(16) A“«- 


(17) 

8i?t- 

(i8) >A' 

(19) Jj. 

(20) ii§. 

2. 

(0 

fft- 

(2) J?t. 

(3) >AV 

(4) AV 


(5) 

iVif. 

(6) IWo- 



8. 

}■ 

4. A- 

8. A- 

e. g. 




Examples Xll. Page 80. 

1. 

(0 

J- 

(2) J. 

(3) »• 

(4) 1- 


(5) 

K 

n* 

(6) f. 

(7) A- 

(8) A- 


(9) 


.(10) li. 

(ti) A- 

(12) A- 

2. 

(0 

Jo- 

(2) i- 

(3) iSff- 

(4) A- 


<5) 

i2- 

(6) *V 



3. 

(i) 

»tV 

(2) iii8- 

(3) 3i%- 




Examples Xlll. Pages 81, 82. 

1. 

(0 

2. 

(2) 3- 

(3) A- 

(4) f. 


(S) 

9- 

(6) |. 

(7) 9. 

(8) 3l 


(9)* 

it 

(IC) 1?. 

(n) 72. 

(12) iA\{. 

2. 

2f. 


8. 20. 

4. 9. 

♦ 


• 

Examples XIV. 

Pages 86— 

-88. 

1.3. 

fif- 


¥6lF- 

5. I. 

6. The former. 

n.i. 

3- 

30 feet. 3. 

45 yfears, 20 years, and 15 years. 

♦ 


30« 6, 5 6. IJJ, 6. iV 

nxi. iV *• #V- 3- iJ- *• 1800,400. 6. A* 3* 36,8, 
IV. 2. Jf 8. aj. 4 . 14 years and 10 years. 6. 6i 34a 
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V. 3 . 2a 4 . J. 6. 5 ». 0. .1 

VI 1 . (i) S?. (2) ij. 2 . vV 3 . 36, 18, 12. 4 . 3X3i. 

5 . 5, J. 0 . 80 parts^ 

Examples XV. Images 82 , 83 . 

(0 ‘3 ; 7 ; ‘05 ; '66 ; 5*05*; 660*69 ; 100*01. 

(2) -ooi ; 99*009 ; 123*045. 

(3) 1000000*000001 ; 5000050*002053. 

2 . (i) Two hundredths ; one and three hundredths; twenty- 

one and twelve hundredths ; one and one ten-thou- 
sandth ; twenty and two ten-thousandths. 

(2) One hundred and t\^ enty-three and four hundred and 
fifty-six thousandths ; seven thousand eight hundred 
and ninety-one and one thousand one hundred and 
twelve hundred-thousandths ; thirteen and one thousand 
five hundred and seventeen ten-thousandths. 

(3) One millionth ; fifty hundred-millionths ; five hundred 
hundred-thousandths. 

3* (0 \o ; tV<i 5 ; 567^®(y 

( 2 ) ToJoff y J t3o 5 ^OO^^oW 

(3) 35 iVoa »' 

4 . (I) i ;2h ; 4 io ; 4 Jo- (2) ; 725/0^ ; 

( 3 ) iWi 

6. (i) *1, *5, 2-3, 5*3, 9*2. (2) -oon, 32*109, 68*14, 57'2. 

(3) 24*69, 1234*56789, roo20o. 

6. (1) 3> 30, 300- (2) '03, ’3, 3. (3) 2000*020,200002. 

(4) 1560,15600. (5) 202,2020. 

7 . (1) *003, *000003. (2) *03156, *003156. , 

(3) *35671,35671. (4) 987*65005, 9-8765005. 

(5) *03141^, •ooo3»4i5. 

Examples XVI. Pages 84, 85. 


1. (0 1371*65295. 

(4) 1370370569. 

2. (i) 200*387053. 
8. (1) 446*806. 

(4) *00535823. 


(2> 1234*62345. 

(5) i583*oo955« 

(2) *616077. 

(2) 755-586^ 

(5) \2596-2X7* 


(3) I2'o6i623. 

(6) 80641003579. 
(3) 1050004-170001. 

(3) 1017-191. 

(6) 388-85. 
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Examples XVII. Pages 96, 96. 

1- (1) 44‘37- (2) 44'44. (3) I-97. (4) 1*28. 

(5) i8‘8g44. (6) 6439904. 

2- (1) •9- (2) 2-97. (3) *999999. (4) 999999999999. 

(S) 63. (6) *81. 

3. (1) 014704380. (2) *29001. (3) 1*3653. (4) 46*559. 

(5) 96656. (6) 5594*5056. 

Examples XVIII. Page 87. 

1 * (0 *08*78. (2) 3305565. (3) 5*29. 

(4) (5) 1074*176103. (6) 35*940476. 

2 . (i) I. (2) *056. (3) *1. (4) 44*89. (5) 5. (6) *18. 

3. (1) *004096. (2) *196928646. (3) 45722*668222. 

(4) *00000000003752. (5) *66. (6) 5*14411722. 

Examples XIX. Page 89. 

L (1) *24. (2) 170. (3) 2*69. (4) 6*712. 

(5) 30300. (6) *003. (7) 1133*67. (8) 13490700. 

(9) 1179000. (10) 2532. (11) 12132. (12) 420. 

2. (i) 18*6423. (2) 659204*3478. (3) 5778*2962. 

(4) *0003. (5) 3*6366. (6) *0002. (7) *9348. 

(8) •2777- (9) 11157190. (10) 9*5890.* 

3. (1) looo. (2) 10 (3) 100. (4) oil. (5) 100000. (6) 19. 

4 . 252. 6. 56a 6 . *08125. 

Examples XZ. Page 104. 

1- (») ‘5, •25. 'JSS. '0625, *03125. (2) *5, *2, *75. *2 -S- 

(3) *2, *04, *008, *0016. (4) *75, *8, *625, *8, *04. 

(5) *44. *9765625, *8, *4. (6) *59375. *32. *25, *375" 

3. (i) *24324. *30769. *46666, *53333. *90909- 

(2) ‘33333. *14285, *11111, 09090, *07692. 

(3) *13333. *‘7647. *21052, *23809, '*26086. 

(4) *§1666, *92307. *92857. *93333- 

(5) *95454. *95652, *95833, *92307. 

(6) 7*42857, 8*44444, *05785, *04733- 
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3 . ( t ) -428375, •?, iit '^153, •9285714, -9i- 
(2) -38461 '952386, -Sj, •§7I42S- 


(3) •428371, -428571, - 6 , -41. 
(5) '3, -428571, -538461, -Si. 
4 . (i) i 1",, Ji, nVs- 
(3) ii5.Stt,6gS,iJ. 

( 5 ) 

Examples XXL 


(4) -7, -2142857, ;o248s7i4, ‘i 

(6) -7, -^9, -oSj, -016. 

(2) SSJ, 4 SS, 2}J, 9 A. 

(4) 85,54. 

( 6 ) ss 3 , sns, 5^0, (tVn- 

Pages 110, 111. 


1. (I) -06255, -12346, -98765. (2) -13579, -24681, -51153. 

(3) -86429, -13935. -72337- (4) -27333, -02737, •09239- 

3- (1) 70-37035- (2) -40972. *(3) 7-45606. 

(4) 63-6759. (5) 84-i94'65. (6) 3-5!. 

(7) 2-46913. (S) 335-14620. (9) 204-31234. 

(lO) I-j ; -3637 ; -03198. (II) -1237 ; -41975 ; 12-i. 

(12) -8 ; 3-69135 : 67-02469. (13) 1-24999. 

(14) 1-45009. (15) -o5, -2, 0185, 45. 


Examples XXII. Pages 112 — 116 . 


I. 2. 4^. 3. 269500-34995. 4. -20425. 6. 5. 6. 2, 

IL 1. 8-3751, 2. 4798-9026. 8. 1000-8999. 

4 . '3375,0. 6. -615,-115. e. 2x2-357. 

HI. 1. •18305,18304-81695. 2. JO years, 5 years. 3. 14,8. 

4 . ftioo,Ri5oand R540. 6 . -2. 6. ’ Aiooo, B350, R150. 

IV. 1. -25, 2-5, 2500. 2. 70000. 8. -0464. 

4 . The 3rd is the greatest, and the 1 st the least. 

8- 1-7598. 6. -8. • 

V. a. -1176470588235294. 8. 

‘ 4 . •t2j67, -40$. e. if, I?, 1*85714, -5626, 

VL 1, -7853. 2 . 6 083. 8. 1-05067. 4 . 4, 12, 27. 

8. -7853. 6. 1-82896. 

Examples XXIIX. Fsges 184 , 186 . , 

1. (i) 2464/1. ; R5. 3". 4^. (») 4 ^’ i R»S. too , 

(3) 3053^- ; »3«. 4«. * (4) 37,59«. ; ««2. 4«. 
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(5) 5067^. ; £2, IS. (6) 30882^. ; £0. 8 s, 

(7) zyoood . ; 44 half-guineas, ys, $d. (8) £ 66 . zs. 6 d.^ 209 crowns. 
(9) 6792 grs.; 2 oz. II dwts. 10 grs. 

(10) 3154 dwts.; 21 lbs. 5 oz. 2 dwts. 6 grs. 

(n) 8372 lbs.; 62 lbs. 8 oz, 

(12) 90272000 grs.; 4 tons 9 cwt. i qr. 4 lbs. 

(13) 2412 rattis ; lo tolas 40 rattis. 

(14) 81420 kanclias ; 12A seers. 

(15) 320000 tolas ; 3 mds. 5 seers. 

(16) 337 1 ^ yds. ; I mile 240 yds. 

(17) 859 in.; 14 yds., I ft. 9 in. 

(18) 7350J sq. yds.; o ac. 2 ro. 19 po. 5]: sq. yds. 

(19) 25947 cub. in.; 18 cub. yds. 14 cub. ft. 

(20) 8200 cubits ; I kros 95 rasis 78 cubits. 

(21) 41600 cubits ; 10 kroses. 

(22) 575 kths.; 26 bghs. 5 kths. 

(23) 796 kths.; 5 bghs. 3 kths. 2 chts. 

(24) 1230 grams ; 987*654 grams. 

(25) 456000 centimetres ; 78*91 dekam. 

2 . 24000//. ; £6. 13J. ^d. 3 . 409600 acres ; 7 bghs. 4 kths. 

4. 525960 in in.; 420 dandas. 

Examples XXIV. Pages 136, 137. 


0) 

£23. 7S. 7\d. (2) 

£89. 13J. 

(3) £152.15^-11^ 

(4) 

1^136. (m. ()p. (5) 

R179. 6a 

. 10/. (6) R289. 2a. 8/. 

(7) 

149 tons 8 cwt. 14 lbs. (8) 

48 tons 1 1 cw^t. 3 qrs. 26 lbs. 

(8) 

137 mds. 20 seers ii 

chts. (lo) 

210 mds. 25 seers 8 chts. 

(H) 

321 yds. I ft. ^ in. 

(12) 

207 miles 6 fun 33 po. 

(13) 

£69. i6j. y\d. 

(14) 

£103. I2J. Aid, 

(IS) 

£209. ys. \d. 

(16) 

&260. ya. 2p, 

(17) 

R109. 14a. gp. 

(18) 

R141. 14a. 2p, 

2 . 50 

bghs. 13 kths. 7 chts. 

3. 77 sq. yds. 6 sq. ft 30 sq. in. 

4 . 27 

lbs. 5 oz, 4 dwts. 

6 . R208. 12a* 

6 . loS 

\ miles'2 fun 31 po* 
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Sxamples XXV. Pages 138, 180. 

1 . '(0 £10.18^.9}^. • (2) £46. J3J. lOrt?. (3) £ 48 . iSjr. 3 ^^/. 

(4) £265. iis. id. (5) R3. oa. iifi. (4) Rj7. 140, 9^. 

^ 7 ) R39- 9^* 9/- (^) ^22. on. 6p. (0) 24 lbs. 8 oz. 18 dwts. 

(10) 17 cwt. 2 qrs. 22 lbs. 10 oz. i dr. ( 1 1 ) 13 mds. 30 seers 12 chts. 

(12) II mds. 19 seers 3 chts. (13) 68 miles 3 fur. 34 po. 

(14) 2 kroses 95 rasis. (15) 16 sq. yds. 7 sq. ft.aoS sq. in. 

(16) 8 cub. ft. 1721 cub. in. (17) 8 bghs. 17 kths. 14 chts. 

(18) 2kilog. 7 hectog. 8 dekag. i gram. 

8. (i) 7 weeks 4 days 19 hrs. (2) 5 dandas 44 pals. 

(3) 15 hrs. 54* 57". (4) .12“ 55' ss". 

(5) S'*- 7 Jfa**- 2 cowr. 2 kr. (6) 2a. 13 gan. i cowr. i kr. 

Examples XXVI. Pages 140, 141. 

!• (0 £31- i-f. .• £ 4 (>. Ii-f. 6 ^/. ; £77. 12S. 6i(. 

(2) £66. 6s. 6d. ; £%2. iSr.'iic/. ; £<y). QJ. <i<i. 

(3) /l 25 - 4 -f- Sir/. ; ;/i43. 2s. 6d. ; £\6\. os. 3|// 

(4) £286. 6s. %d. ; £it,l. i2,r. ; £^2<). io.t. 

(s) R166. 6/z. ; R249. 9/2. ; R332. I2/r. 

(6) R129. \2a, ; RiSS- \\a.^f>. ; R207. lO/f. 

(7) Rr3o. 2/2, ; R 1 95. 3/2 ; R3go. 6/2. 

(8) R170, 10/2. ; R341. 5/2. bp, ; R5t2. 0/2. 3/. 

(9) 40 lbs. 3 oz. 3 drs. 2 scr. ; 50 lbs. 4 oz. 2 drs. i scr. 15 grs. ; 

100 lbs. 8 oz. 5 drs. 10 grs. 

{10) 78 cwt. 2 qrs. ; 157 cwt. ; 235 cwl. 2 qrs. 

(11) 31 mds. 24 seers 2 powas ; 42 mds. 6 seers ; 47 mds. 16 seers 

3 powas. * 

(12) 260 mds. 39 seers i cht. ; 347 mds. 38 seers 12 chts. ; 

556 mds. 30 seers. ^ ^ 

(13) 42 wks. II hrs. 30' ; 56 wks. 15 hrs. 20' ; 82 wks. 5 days 

5 hrs. 20'. 

<14) 182 days 10 hrs. 45' ; 188 days 8 hrs. ; 235 days 10 hrs. 

<15) 32 kilog. 5 hectog. 3 dekag. 3 decig. 5 centigt ; 65 kilog. 

6 dekag. 7 decig. ; 97 kilog. 5 hectog. 9 dekag. i gram. 

5 centig. • 
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(16) I hectom. 7 dekam. 5 metres 2 decim.; 3 hectom. sdekanv 
4 decim. ; 7 hectom. 8 decim. * 

2. (0 ^^46* 12J. 6^. ; ;£466. 5^. 

(2} Rt86. ga. ; R1865. 10^. 

(3) 785 cwt. 2 qrs. 24 lbs. ; 1571 cwt. i qr. 20 lbs. 

(4) 321 lbs. 3 oz. II dwts i6»^rs.; 3212 lbs. ii oz. 16 dwts. i6grs. 

(5) 154 mds. 33 seers 2 chts. ; 1548 mds. ii seers 4 chts. 

(6) 305 mds. 5 seers ; 4^7 mds. 27 seers 8 chts. 

Examples XXVII. Pages 142, 143. 

1 - (i) iSs. 2U. ; ,^3. 3.y. 5§v/. ; £2. 7s. 7 ^ 

(2) ^11. 3.y. il^f. ; £g. 5.9. lU ; £7. igs. 4‘jd. 

(3) ZS. 9^. 8 J^/. ; £7. iQi\ lo.V/. ; £6. i5.r. 

(4) £3- 2 .V. ii;V/. ; £3. 2s. ; £3. os. 5 ^^/. 

(5) Ks. u^ 7 . iVa ; R4. IU 7 . \oi/>. ; R4. la 

(6) Rio. oa. ; R9. 6a. g\p. ; R8. 6a. 

(7) Rii. 1 4 a. }JJ/. ; R7. 4a. 


(8) 

R80. U7. Ip. ; 

ft35. 9a. 4J/. 





(9) 

14 gals. } qls 

• ; 4 qts- 




(10) 

9 qrs. li pks. 

; 4 qrs. 4 bus. 

pks 




(w) 

I cwl. 3 qrs. 23J lbs. ; 3 qrs. 

'9} 5 lbs. 



(12) 

2 cwl. 2 qrs. , 

4^ lbs. ; I cwt. 

3 qTs>- 

I7i lbs. 



2. (1) 

‘2AV 

00 

(3) 

isJH. 

(4) 

4tt5* 

(S) 

19166400. 

(6) 4K- 

(7) 

4i?. 

(8) 

3* 

( 9 ) 

7 is- 

(to) SsV 

(II) 

4A- 

(12) 

1981 


'Examples XXVIII. Pages 146— -149. 

I. 2, 87^Y 3. 400 drs. ; 877! ; 326668 dwts. 

4. 3960^. ; Ri7x^ff. 6. 4752000000. 6. 126. 

II. 1 . 187500 mds. ; 18750000 lbs. Troy ; 11719 carts, the last 
cart carrying only 12 mds. 

2 . R39062. Sa. ; R 1002604. 2a. Sfi. 

3. *30000000 mds. ; Ri 50000000. 

6 . 8766 hrs. 

IIL 1. £4. 6s. 4d. 2. 5600 pice. 


5.* 1 13565760 bgh . 
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3 . 21 years 45 days ; loth September, 1847. 4 . R29. 10^ 

6. 27 mds. 18 seers ; R137. 4^. 6. 8i8odays. 

IV. 2. R44. 14a. 6p, ; 479 miles. 

.3. 25 rupees, 50 half-rupees, 75 four-anna pieces, 100 two- 

anna pieces. 

4 . R14. la, ip, 6. 5 ijids. 33 seers. 6. 2516S00000 bghs. 


V. 

1. 

R275. 8d7. 2. R4. lyt. 

3 . 

R1950. 


•4. 

56940. 6. 12. 

0. 

5 . 

VI. 

1. 

45. 2 . 15. 3 . 3 clays. 

4 . 

8' 20". 


6. 

A gels R400., /?,;R6oo., and C, R8oo. 




0 . 

R196. loa. ; R3. la. ilp, , 




Examples XXIX. Pages 151, 162. 

1 . (i) £ 1 . 2s, 6d. ; 

(2) /12. i8j. 6d ; £2^ lor. 2d 

(3) /3* 19^- ; ;^33* 

(4) £7. 17 S> lid. ; £26. I2.r. 

(5) R2. 14^. 2?^p. ; RS- oa. Sp. 

(6) isa. \p, ; Rr. 7 a. \p. 

(7) 13 cwt. 2 qrs. 14 lbs. 14 oz. ; i lb 7 oz. 13 dwts. 

(8) 7 mds. 13 seers 4 chts. ; 7 mds. J9 seers 4 chts. 

(g) 6 fur. 12 po ; i yd. 2 ft. g in. ^ 

(10) 2 days 2 hrs. 21' ; 2 hrs. 39'. 

а. (i) I ; '8. (2) /s ; -25. (3) -5. 

( 4 ) iV ; (S) irf : ‘03125. ( 6 ) -las- 

(7) iV ; ‘as- (8) J ; -00625. 

8. I ; 'j. 4. jV '• ■‘25. 8. i ; tV- 

б. In order of value, the quantities will stand thus : — 

I ) of R 1 . 8<z. , R I , g of 2(1, 

f2) i of ;£f, 2 of 2 crowns, J of i florin. 

(3) S of 15 seers, | of 1 pusury, of i md. 

(4) I of 3 ft , g of 4 ft., of 2 yds. 

Examples XXX. Page 184. 

(i) ;£i. 2 S. 4<i (2) i6f. 6ld. (3) R4. I4«. toifi. 

(4) i8f, 6d. (5) as. iifd. (6) R3. io«r. 2?^. 
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(7) 2 iiids. 14 seers 5 chts. (8) 2 ft iij in. 

(9) 3 days 23 hrs. <io) i qr. ii lbs. 10 oz. 

Examples XXXI. Pages 164, 156. 


( 1 ) 

0. (2) 

3.f. <)d. (3) 

ll- I3J- 


( 4 ) R3. I a. 

(5) 

2a. ^p. (6) 

Rr. 

0 ) 

2qrs. II 

lbs. 

(8) 2 in. 

( 9 ) 

16 seers. 


(10) 

2 hrs. 28' 40" 

'• 


Examples 

1 XXXII. Page 168 


(0 

17 J. 

(2) 

lb. I9r. 

4</. 

( 3 ) 

I7. If. lOjrf. 

(4) 

Ri. 4ff. }/. 

(5) 

R17. 6^. 


(6) 

R19. 7 a. 9jp. 

(7) 

I qr. 9 lbs. 8 02.“ (8) 

15 seers 

2 J chts. 

(9) 

4 id. 

(lo) 

6ff. 2\f). 

(ti) 

ift. 2j[ in 

1 . 

(12) 

lbs. JolSd. 


Examples XXXTII. Page 167. 

(0 lofr/. (2) 75. (3) 12a. (4) 4. 

(5) tti6. ga. (6) 5 ft. (7) 6ft. 8 in. (8) fjjf. 

(9) 10. (10) J. (ii) I bus. 3jpks. (12) 2. 

Examples XXXIV. Pages 169, 100. 

1 - RS^o. 2 .. R672. 3 . R1066. I Off. yf, 

4. S. R94JJ. 6, ;f2 5. ij. 3^/. 0. R162. I2ff. 

7. 8}g Factory mds. ; 5 cwt. 3 qrs. 4 lbs. 

8. 105 lbs. Troy ; 86j lbs. Avoir. 9. 12 lbs. Avoir. 

10. 205?^ lbs. Troy. 11. 40656 bghs. 12. 145/3^ acres. 
13. 381^^ bghs. 14. 13J dandas ; 6-|^ hrs. 16. ^lihr.; 22^^ dandas. 

Examples XXXV. Pages 104—167. 

I. 1. 2. R9600. 3, iiJJ^rs. ; 28g^jjlbs. Troy. 

4. R560 ; 6j. 8/f. 6. R2100 ; R1470. 

0. J ; R3262. 8ff. 

11. 1. 484059. yds. ; 1600 sq. yds. 1936 bghs. ; igS^^^ac. 

2. 2^1 miles an hour. 3. ; 6 i 6 lhghs. 

irlir » iVi* 5. ‘0125 ; 

6. 330 ft.; iV- 
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in. 1. R 22 $. 7 a , 6 fi . 2. R65625. 

8. A gets R800, /?, R1200, and C, R1500. 

4. A gets R400, R300, and C, R90. 

6. rk ; ll 

6* 33J ^ds. of the first kind, and 66 if inds. of the second kind. 

IV. 1. R64. oa. 2.’ 6 days. 3 . SQSjjV-A* 



4. 

7 bghs. I7jkths. 6. 266| yds. 

e. ini 

V. 

•I. 

At 5 o’clock. 2 . 3J hrs. 3 . 

365*242219 days, 



365*25 days ; *007781 of a day. 

years. 


4. 

52 Sundays ; 5 Saturdays. 6. 

; 26400 jojans. 


6. 

seconds. 


VI. 

1. 

14400 grs.; 15432*34765625 grs. 

2 . •621382^7. 


8. 

30 miles from hrs.; 2 hrs. 12. 

$ 


4. 

2 days. 6. 1 5 gals. 

0. In 1883. 


Examples XXXVI. Pages 172, 173. 

1 . (i) 3 sq. ft. 54 sq. in. (2) 9 sq. ft. 90 sq. in. 

(3) 14 sq. ft, 126 sq. in. {4) 26 sq. ft. 120 sq. in. 

(5) 34 sq. ft. 120 sq. in. (6) 10 sq. ft 32 sq. in. 

2 . (i) 2 cnb. ft. 918 cub. in. (2) 9 cub. ft 1458 cub. in. 

(3) II cub. ft. 576 cub. in. (4) 33 cub. ft. 432 cub. in. 

3 . 277 sq. ft 72 sq. in.; 74 ft. 

4. 265 sq. ft. 90 sq. in.; 26 ft 6j in. 

6. 125 cub. in.; 420 cub. ft 

0. (i) 3 bghs. 12 kths. (2) 7 bghs. 17 kths.^io dhools. 
(3) 13 bghs. 12 kths. (4) 25 bghs. 3 kths. 10 dhools. 

(5) 1 7 bghs. 1 7 kths. (6) 42 bghs. 10 kths. 

• • 

Examples XXXVTI. Page 176. 

L 3 sq. ft 5'. 3". 2 . 15 sq. ft 6'. 8''. 3 : 21 sq. ft. i'. 

^ 34 sq. ft 6'. 6. 50 sq. ft 5'. 8". 6. 50 aq ft. 6'. 8". 

7 . 60 sq. ft 6'. 3'^ 0. 58 sq. ft 1'. 6". 9. 33 sq. ft. 3', 9'^ 

10 . 58 sq. ft 8'. 2". 
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Examples XXXVIII. Pages 179, 180. 

1 . ^33- 2. 23 bghs. 17 kths. 3 . £z. \s, 

4. 827. 9«. 6. 4 bghs. 6. 828200. 

7 . 8240. 8. 22 yds. 9 . 851840. 

10. 27 ft. 11. 82479. 8dr. ^ A2. 45". 

13 . 14 . 12 ft. 6 in. , 16 . 96. 

10. r 152 bricks ; 810. 15^1. IyVpA 17. 63. 

18 . 42 cub. ft. 1512 cub. in. 

19. 32 in Ihc ibt class, 64 in the 2 ik 1, and 192 in the 3rd. 

20. 8,3336. 

Bxamplod XXXIX. Pages 184, 186. 


1. 

8 io 5 . 4ii.\ 82 1 2. 

2. j£io8 ; ^42. I2J. 6d. 

3. 

Z84 ; £z2^. 

4 . 871.4a.;] 

86. i2rt. 6/. 

6. 

892. 8a.; 841. 4a. 

6. 8275; 82 

30. loa. 

7. 

£2376 ; £420. IS 

. 6^/. 8. £2858. 

£2108. Zs, 

9. 

;Ci 5845. i6r. 8f/,; 

;/; 5 o 87 . tor. 


10. 

82312. Sa.; 85156. 4a, 


11. 

86746. 4a,; 8536] 

[. 15a. S/>. 


12. 

86114. ya.; 823437. 8a. 13 . ^2i8. 

Ss. 

14 . 

^£43. iss. loA/f. 

16 . ;Ci 84 . 

Qj. 3 ^V. 

16 . 

8103. 5 a. 9/^. 

17 . Ri 107. 

1 5 ^- 3 ^/- 

18 . 

8408. Sa. 37>. 

le. £18. 8s. 

20. £21. 5J. 

21. 

811200, 8a. 

22 . R13216. 8a. 

23 . 84200. 

24 

8180. oa. 3/. 




* Examples XIi. Pages 199- 

- 206 . 

1. 

(1) 6. (2) i8i. 

( 3 ) £>8- (4) 

6s. (5) RiJ. 


(6),i. (7)61 bghs. (8) 

4 yds. 6 in. 

2. 

(i) 4 S- (2) I 4 ' 4 - 

(3) 3 - (4) 

12. (5) ijj. 


(6) 



3 . 

30 ft. and 1 5 ft. 

4. 20 times. 

6. 818. 12a, 

6 . 

16 tnd$. 

7 . 8278. 2a. 

8 . 20 cwt. 

9. 

The prices are as 

5:3; 6s, per yard. 

10. Ri. 14a. 

11. 

RJ396. s«- 

12. £600. 

13 . R3S4oa 
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14 . ya, 16 . R55cx>. 16 . Ri 10000. 17 . ]%6. 

18 . R6. 19 . E19. iia. 20 . 9:25. 

21. 50-25759. ft. 22. 18*8496 ft. 

23 . 840 <1^9 yds. 24 . 24 5 sq. ft. 

26 . R225000. 26 . ;£i28ooo. 

27 . Ri for paddy^land, an<J S15 for mulberry land. ^ 

28 . Ri for arable land, and R2. 8«. for homestead land. 

20 . R773. Sa, 30 . Rypf. 

31 . A gets R600 and B gets Riooo. 

32 . The shares oi B and C arc R300, R600 and Ri 500. 

33 . ^*^ch ; no yds. 

34 . I ft. 6*75 in. 36 . *01590. 36 . 6 bghs. 

37 . 1 50 poles. 38 . 4 bghs. 16J kths. 

39 . 3 bghs. 7h kths. 40 . 60 ft. 41 . 564 miles. 

42 * 15 miles an hour. 43 . 15 miles an hour. 

44 . Velocity of the Earth : velocity of light : : 1309 : 13696875, 
46 . 80 ft. 46 . 45 men. 47 . 5 days. 

48 . 60 men. 40 . 14 days. 60 . 16 men. 

61 . 493 J} minutes past 12 o’clock P. M.; lo^^i minutes past 

I o’clock P. M. 

62 . 14' 35" ; exactly after 12 days 63 . 404yds. 

64 . 6 days. 66. 54 men. 66. 10 mds. 

67 . 456 mds. 10 seers ; 25 mds. 20 seers. 

68. R866. 14a. 60 . 383 mds. 10 seers. 60 . 100. 

61 . R450. 62 . 12 oz. 68. 20. 

64 . i' /f"; 490 yds. 66. 5 months. 66. ;£ioooo. 

67 . 38^2^ 'past i o’clock. 08 . 5,*' past i o’clock. ^ 

69 . 18*13^. 70 . 39 days. 

• 

Examples XLI. Page 207 . 

1- I) 3> 6, 9. (2) 6, 9, 12. (3) 9, 12, 15. 

(4) 8, 24, 40^ 56. (5) 100, 200, 300, 400. 

6) 165, 195, 225. 

2. A gets R30 o^ i?, R900, and C, Ri 500. 

3 . A gets £1000, B, ;£8oo, an<i C, £600. 


9 
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Examples XLU. 210. 

1 . yL 2. 6§ ; R2. 4^ 3 . R3. 2a. 4 . BSooa 

* 5 . ;^40oo. 0 . 7 . 26 8. R2050. 

Examples XLIII. Pages 211, 212. 

1. R600, R750- 2. ^ gets /ro8o, and C, £\2oo. 

3 . A should have 8600^ and 7 ?, RiSoo. 

4. A should have R288, R288, and C, R324. 

6. A should have 8315, B^ R280, and C, 8.315- 

6. A should have 89500, and i?, 82 500. 

Examples XLIV. Pages 218—220. 

1. (i) 84^8794. (2) 8141,8942. (3) 823/5, 81481V 

(4) 8l228J, 83788J. (5) /210. 2J., ^1260. 12J. 

(6) ^866^, ^6344^. (7) 8425^, 8i475i- (8) 8225, 8975. 

2. (i) 84i. (2) Rir. 15^. ip. (3^ RiSj. (4) 831}. 

(5) 813.2^. (6) 8ioi. (7) 83052s- ( 8 ) 8128//^,. (9) £u\h 

3 . (i) 10 years. (2) 7 years. (3) 6g years. (4) 6J years* 

(5) 16 months. (6) 4 years. 

4. (i) 1 6.1 per cent, per annum. (2) 13J per cent, per annum. 

(3) 3i per cent, per annum. (4) i J per cent, per annum. 

(S) 6J per cent, per annum. (6) 10 per cent, per annum. 

5 . (i) 8500. (2) £Soo. (3) £soo, (4) 87500- 

(5) 6>33333.^. (6) 81600. 

6- (0 £^9h (2) £soo, (3) 8675Sf (4) 815625. 

7. 25 years. 8. 20 per cent, per annum. 

Examples XLV. Page 221. 

1. 8i6*8, 896*8. 2. 815*9792, 89 o' 9792. 

3. £10. 4jr., £i3S^ 4J. 4. £165. loj., ;£665. io.r. 

6. 8163-2, 82163*2. 6. 88275,833275. 

^ Examples XL VI. Pages 225, 226. 

i. (i) R89?. (a) (a) £ 700 . 

(4) R 7 SO. ( 5 ) Rjoa (6) RiS^S' 
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2. (i) £10. f2) £gs- C3) Ri89- 

(4) R360. (5) R 333 i* (6) R535f 

8. 4. R2203MI- «. R895i?}SJ5^ 

6. The rate of interest is 17^^} per cent per annum, and the rate 
of discount 1 5 per cent. 

% 

Ezamplefl XL VII. Pages 227, 228. 

1. 3j months. 2. After 2o§ months. 3. At the end of 7 months. 

4. 4J months. 6. 15 J months. 6. After 13 months. 

Examples XLVIII. Pages 231, 232. 

(i) R5000. (2) R5000. * (3) R60000. 

(4) £^000, (5) £()Soo. (6) 1425000. 

2 . (i) R9700. (2) R 1 2600. (3) R202. 

(4) ;C528. (5) i:i728. (6) R26500. 

3. (r) R400. (2) ;^45o. (3) ;^56 o. 

(4) R1800. (5) Riqoo. (6) R750. 

4. (i) The latter. (2) The latter. (3) The latter. 

(4) The former. (5) The latter. (6) The former. 

6. (i) Increase of R 1 00. (2) No change. (3) Increase of ;£6 3. 

6. (i) 4jf, (2) 3f. (3) 4 /t. ( 4) 5 jV 

7. R108. il^a, 8. R56. ^a. 

Examples XLIX. Pages 235, 230. 

1. Ri 2 . 13^. 4/. 2. Ri. 5/z. 3. R4. 4. £\. 3^. g^d. 

5 . The ingredients are mixed in equal parts. 6 . 3, i, i. 

7. 12, 4, 4. 8. 6, 2. 9. 3, 1 , I, I. » 

Examples L. Page 238. 

1. R3200. 2. R6000. 3, ^£393 iss^ioid. U. IX. 10^. 

5. Ri='| of a ruble. 6. Circuitously through St. Petersburg. 

Examples LI. Pages 243, 244. 

1. (0 21531 ; 99; 89; III ; 222. (2) 41 5 SI 5 79 5^9 5 333 - 

(3) 25 ; 35 ; 4S 5 55 5 65 ; 75- ^4) 85 ; 95 ; 123 ; 234 ; 135. 

(5) 1^34 ; I*” ; 2222 ; ICOI. (6) 3333 ; 2020 ; 5001. 



2 7© ANSWERS. 

2 . (i) I, 1-4142..., 1*7320..., 2, 2*2360..., 2*4494..., 2*6457..., 

2 8284..., 3, 3-1622... 

(2) 3‘3*66..., 2-4641..., 3*6055..., 3*7416..., 9*9498.../ 8*7749- 
8*1240... 

(3) I 09 S 4 --, 1-5165..., 1*8439..., 1*5297..., 1-2. 

(4) *3162..., *0447..., -02, 10*0049..., *9486... 

(5) 7071..., • 5773 -‘-, h *4472..., *4082..., *3779.-, ‘3535—, h 

(6) *8164..., *5222..., 1*2, *2683..., J. 

3 . 70710.. .bghs. 4. 1 55*562. ..yds. 6. 3*1622. ..bghs. 

6. 565-68. ..ft. 7 . 5*6568. ..bghs. 8 . I *2892... miles. 


Examples lull. Page 248. 


1. 

(I) 

11 ; 

12 ; 13 ; 

14. 

(2) IS ; 

16 

; 17 ; 

18 ; 19. 


(3) 

25 ; 

III ; 222. 





2. 

(0 

I ; 

1*25... ; 

1 * 44 ... ; 

1-58... ; 170. 

.. » 

rSi.. 

. ; 1-91. .. 



2 ; : 

2*08... 







(a) 

•79- 

• ; *69-- : 

; *62... ; 

! 'SS*** 9 

‘ 52 . 

.. 5 'k 

00 


( 3 ) 

•46., 

I. j 58... 

; *66... ; 

•1 ; '21... 





( 4 ) 

4*97 

... ; 5*5 ; 

6-6. 





3 . 

14 ft 


4. 

19 in. 






THE END. 
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Additional Examples L —Notation and Numeration. 

I. Express in figures the following : 

(1) . Twelve ; nineteen ; seventeen ; twenty-seven. 

(2) . Fifty-two ; thirty-nine ; eighty ; ninety-four ; seventy-nine. 

(3) . Five hundred and twelve ; eight hundred and eighty-five; eight 

hundred and five ; nine hundred and twenty-one ; nine 
hundred and one. 

(4) . Three thousand ; twenty-seven thousand five hundred and four ; 

six hundred and seventy-six thousand and fifty ; two hundred 
and one thousand three hundred and twenty-four. 

(5) , Two hundred thousand; five hundred and eighty-four thousand 

nine hundred and eleven; eight hundred and thirty-four thov*i- 
sand five hundred and eight ; six hundred and two thousand 
and seventy-nine. 

(6) . Eighty-four millions^ five hundred and twenty-five thousand 

eight hundred and four ; ninety-eight millions, four hundred 
and six thousand, six hundred and six ; seventy-four millions, 
three hundred and thirty-five thousand, nine hundred and 
nine. 

(7) . Seven billions, four hundred and sixty-two thousand, four 

hundred and seven. 

(8) . Four hundred and five billions, eighty-two millions, three 

hundred and fifty-one thousand, seven hundred and five. 

9 . Write in figures the greatest number of eight digits and the least 
aamber of ten digits. 

5 , Express five hundred crores in English and a trillion in Indian 
Nttmesation. , 

4 . A boy when told to write in figures eighty millions, five hundred 
afeid two thousand and four, wrote 85 oo2ocxh- What was bis mistake ? , 

J. How many crores are there in three trillions ? 

A A ho^ was told to write out eight crores, eight lacs,* eight hundred 
INftd^^y*ftiglit ; be wrote loo88o88« Whit ^listakes Jid be commit ? 
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7. Point out the pc»sition of the zeros in the following : — 

708001 ; 23400250 ; 80007002 ; 020807 109. 

8. Find the local value of each of the digits in the following — 

73 ; 173 ; 1234 ; 50378 ; 670000 ; 81240102. 

9. Express in words the following ; — 

(1) . 10203 ; 40025 ; 67809 ; 80007 ; 57000 ; 92004. 

(2) . 3687562 ; 2100007 ; 5960003 ; 8000345 ; 5500555* 

10. Write down in words the greatest number of eight digits and the 
least number of seven digits. 

11. Two boys were told to read 50070010 ; one of them read it as five 
millions, seven thousand and ten ; and the other as fifty millions, seven 
thousand and ten. P'ind out the mistakes committed by each. 


Additional Examples XL— Addition. 

1. Find the sum of 2 and 3 ; 3 and 4 ; 5 and 6 ; 7 and 8 ; 9 and 6 ; 

6 and 4 ; 9 and 9. 

2. Find the sum of 6 and 7 ; 8 and 9 ; 9 and 2 ; 9 and 3 ; 9 and 4 ; 

9 and 5 ; 8 and 8. 

• 3. Find the sum of 10 and 2 ; 20 and 7 ; 30 and 8 ; 40 and 9 ; 50 and 

10 ; 60 and 8 ; 70 and 9. 

4. Find the sum of 12 and 5 ; 13 and 6 ; 14 and 7 ; 15 and 8 ; 33 and 

7 ; 61 and 9. 

5. Find the sum of 22 and 12 ; 48 and 15 ; 37 and 10 ; 99 and 12 ; 

10 and 25 i 17 and 10. 

6. Find the sum of 5 and 8 ; 5 and 17 ; 5 and 27 ; 5 and 30 ; 5 and 

40 ; 5 and 50 ; S and 60. 

7. Find bile sum of ao and 2 ; 21 and 3 ; 22 and 4 ; 23 and 5 ; 24 and 
6 ; 28 and 8. 

8. Find the sum of 3$ and 6; 45 and 93 84 and 7; 75 and 8; 98 and 3:. 

9. Add 2 to 3 ; 5 to 19 ; 8 to 17 : 9 to 20 ; 8 to 23. 

10. Add*i2 to 13, to 14, to 15, to 16, to I7i to 18. 

11. Count aloud by increments of 8, starting at 7, at 9, at 1 1, at 13, 

al 15, at 17. * 

12. Add 5 apples to 7 apples; 6 mangoes to 8 mangoes; 5 cows to 9 cows. 
12 - Add 2 rupees to 12 rupees; S annas to 7 annas; 9 ptrwries' to 

6 cowries. 
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14. In a certain hall there are 10 pillars and in another 12 pillars. 
How many pillars are there in the two*? 

15. 1 gave rupees to Satis and 18 to Sarat. How many rupees did 
I spend ? 

16. In a box there were 15 riipee\ at hrst and 5 rupees were kept after- 
wards in it. How many rupees are there in the box ? 

17. Ham is 11 years old and his elder brother is 5 years older than he. 
What is his elder brother’s age ? 

18. In a rupee there are 16 annas. How many annas are there in 
3 nipees ? 

19. 20 Bombay mangoes can be had for one rupee. How many can be 
had for 2 rupees ? 

20. Han IS 14 years old now. How old will he be 13 years hence ^ 

21. Ganesh purchased a piece of cloth for 15 rupees and at a gain of 25 
rupees he sold it off. What was the selling price of the cloth ? 

22. I have with Hari 6 rupees, with Syam 5 rupees more than what I 
have with Hari, and with Ram 7 nipees more than what 1 have with Syam. 
How many rupees have I in all ? 

23. In a school there are 5 classes. In the first class, there are lo boys; in 
the second, 2 boys more than in the first ; in the third, 3 boys more than 
in the second ; in the fourth, 4 boys more than in the third ; and in the fifth 
5 boys moie than in the fourth. How many boys are there in the school ? 

24. From a piece of cloth, I gave away to each of my 2 servants 4 yards 
and to each of my 3 maid servants 5 yards, and found that there were 2 yards 


left. What was the length of the 

piece 

of cloth ? 




35. Add together 






• 


(I). 17 

(*)• 

S 3 

( 3 ). 

98 

( 4 ). 

78 

< 5 ). 

lOQ 

20 


88 


60 

• 

17 

• 

200 

34 


55 


82 


71 


300 

28 


43 


40 


45 


403 

(6), 561 

( 7 ). 

9002 

(8). 

12368 

(9). 

303 

(10). 

I 

320 


1006 


1807 


49 


ID 

201 


107 


set 


101 


too 

Up 


29 


69 


26 


idoo 

IQD 


9 


73 


10 

9 

100 Q 3 
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(II). 

58083 

(i*) 

627433 

(»3)" 

892764 

(14). 

*807353 


57214 


543201 


936807 


298743 


716 + 


678641 


9482 

. 

5987 


72s 


548200 


100 


7600031 


27 


868759 


152646 


247 


I 


345678 


II 


50705 

(■s) 

1017613 

(16). 

8030000 

(I7)« 

1 

(18). 

5678539 


980476 


700000 


82 


653215 


33618 


60000 


543 


20362 


2579 


5000 


7654 


4580 


628 


400 


98765 


753 


18 


00 


109876 


54 


5 


0 


3210987 


7 

(t9)- 

843771 

(ao). 

121578 

(21). 

572337 

(22). 

6594372 


457014 


236943 


232708 


*453216 


561246 


467810 


2533°' 


363*45 


872454 


956437 


270087 


47*94 


112349 


615432 


25612 


42574 


943576 


804676 


3251 


8792 


562790 


718425 


*47 


536 


847331 


263144 


26 


8S 


143* 


283344 


8 


6 


(23) . 7384, 326, 6740 and 57. 

(24) . 201, 9073, 5612, 18 and 1001. 

(25) .*- 7512, 98721, 1002, looD and 2500. 

(26) . 98761, 685201, 5340 and 870062. 

(27) - 989341 61425. 8000423, 46„ 4060 and 757673a* 

26. the value of 

(1) 6740+9745 + 5649 + 8301+6543+2002. 

(2) 83764 + a474 + 423 +.2034 + 5481+3+7- 

(3) 7943*6+4078 + 324010 + 9876001+49136. I 

27. Find t^e sum of 921 repeated 3 times, 5107 repeated 4'tiiBesttid 
90002 repeated twice. 
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28. lUm and Syam are two brothers. The income of Ram is Rs 7 18* a 
year and that of Syam is Rs. 48113. What is their income together ? 

29. Hari purchased 3 baskets of mangoes in one of which he found 

513 mangoes and in the other two 1006 and 4156 respectively. How many 
mangoes did he purchase ? « 

30. What is the number from which if 6437 be taken away 476 remains ? 

31. man had six sons of whom the eldest was 2 years older than the 
second ; the second 3 years older than the third ; the third 4 years older than 
the fourth ; the fourth 5 years older than the fifth and the fifth 6 years older 
than the sixth. What was the eldest son’s age when the youngest was 18 
years old ? The eldest son was born when the father was 25 years old. What 
was the father’s age when the third son was 20 years old ? 

32. The income of Ram is three times that of Syam and the income of 
Jadu is four times that of Ram. If the income of Syam be 10,000 Rupees, 
what is the income of the three together ? 

33. What is the number from which if 5387 and 3464 be taken away, 
786 remains ? 


Additional Examples III.— Subtraction. 

1. Subtract 4 from 5, 5 from 6, 6 from 7, 7 from 8, 8 from 9. 

2. ^ Subtract 9 from 10, 10 from II, ii from 12,42 from 13, and so on. 

3. Find the difference between 14 and 9 ; 15 and 7 ; 19 and 10 ; 19 
and 9. 

4 Find the difference between 15 and 8 ; 17 and 13 ; 14 and 12 ; 15 
and 7. • 

5. Find the value of : — 

(I) 18-7 ; i6-q ; II-3 ; 16-8 ; 19-10. 

(*) * 5-3 : *9-8 ! 34-9 : 17-6 ; 19-8. * * 

(3) 4 a -8 ; 64-7 ; 66-11 : 81-9 ; 71 -II. 

(4) 60-10 ; 50-10 ; 70-10 ; 8o-lo ; 90- 10. • 

6. Subtract 4 from 18, from 19, from 16 and from 1 5. , 

7. Take ri from each of the following : — 82 $ 71 ; 63 ; 92. 

8* Subtract 9 from the sum of 7 and 8 t.y from the sum of 6 and 5 ; 1 1 
from the sum of 10 and 8. 

«v'iSllbtraet 5 times 8 from 50 ; 6 times 7 from 5a 4 8 times ;o from 90. 

10 * Take 8 from 5 -hd ; 9 from 10+8 ; 10 from 12+8 ; 13 from + 12^ 
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11. Syam received 8 pice from his father, with. 3 pice of which he pur- 
chased a copy of note book. How many pice has he left ? 

12. Jadu IS 31 years old now. How old was he 12 years back ? 

13. I had 49 rupees in my box, from which I gave away to Ram M 
rupees and to Syam 13 rupees. How many rupees were there left ? 

14. A father has. 5 sons of whom the second is 2 years younger than the 
first ; the third 3 years younger than the fourth ; and the fourth 4 years youn* 
ger than the fifth. If the first son’s age be 25 years, what is the youngest 
son’s age ? 


15. Find the difference of 


<!)■ 

98 

(2). 

516 

(3). 

826 

(4'. 

879 

(5)- 

721 


75 


413 


709 


430 


319 

(6). 

51*3 

(7). 

7843 

(8). 

4030 

(9). 

6789 

(10) 

8004 


789 


798 


675 


4587 


7806 


(11). 900000 (12). 5000701 (13). 9308762 (14). loooooo 

8887 45«X)0I 6^704 999999 


(15)- 99999990 (*6 ). 78975687 (17). 817890043 (»8). i 8 i 7I43<»* 

8888888 56007630 7 ^PS 7304 45976173^ 


16. Find the value of 

(i)a 268783-10009. 

(3)- 58637940-76846941. 
(5). 1817519-817519. 
(7).'* 10000001 .<^800008. 


(2). 10067-1067. 

(4). 8010203 - 1710204. 

(6). iiiiiii -99999. 

(8). 975200781 - 70512008. 


17. 1 took on various occasions 488, 456, 701 and lodo rupees from a 
box containing 3O00 rupees ; how much was there left in the box ? 

18. By hpw much is the number eight thousand eight hundved ^and 

ninety.nine greater than five thousand and seven ? ' ' ' " 

19. Find the difference betweeiv the sum and Terence of 1923150 And 
170619. 

20. What nmnber must be subtracted fromfroooosoas tokhiw 7501^ as 
remainder? 
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21. Ram was born in the year 1856. How old will he be in the year 
1907? 

22. By selling an article for 595856 rupees a merchant, gained 95800 
rupees. What was the cost price of the article ? 

23. Napoleon Bonaparte was boijn in the year 1769 and died in the 
year 1821. How old was he at his death? 

24. ^Subtract the greatest number of six digits from the least number of 
seven digits. 

2S- A boy when cold to write nine hundred and forty-eight thousand (our 
hundred and six in figures, wrote 94846. How much less did he write > 

27. A boy when told to write three millions, nine hundred and four, wroie 
30000904. How much more did he write ? 

28. A civil surgeon whose fee is Rs. 4, had 650 calls in a certain month , 
his expenditure in that month was 1020 fts. What sum did he save that 
month ? 

29. A pleader gets on an average 8000 rupees annually ; he spends 450 
rupees a month. What amount can he place in the Savings Bank in a year ? 

30. A man was 83 years old when he died in 1886 ; in what year was 
he born ? and how old was he at the time when his first son was born in 
1830 ? 

31. A man at the time of his death gave away to each of his three sons 
9528 rupees and the rest to his only daughter. If he had 30,000 rupees, 
what was left for the daughter ? 


Additional Examples IV.-Mnltiplioation. 

1. How much is * 

5 times 4 ; 7 times 3 ; 4 times 6 ; 5 times 7 ; 7 times 8 } 8 times 9 ; 
9 times 9 ; 12 times 13 ; 14 times 15 ; 15 times 16 ? 

2. Multiply 9 by 7 ; 8 by 6 ; 15 by 8 ; 13 by 9*; 18 by 5 ; *19 by 8. 

. 3. How much is 9x9 ; 9x 10 ; nxii; 12x13; *4^*5; 15x16; 
r6 X 17 ; 18 X 12 ; 19 x 7 ; 19 x 12 ? 

4* What is the sum of 8 repeated 9 times, 15 repeated 7 times, and 13 
repeated 13 times ? 

? '< 5. There are 20 oranges in a basket how many are lh«rc in 8 such 
baskets ? 

« 4 A A man can walk 5 miles in an hour ; how many miles will he widk 
ill t$ hours ? 
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7. I can ride 12 miles an hour. How many miles shall I ride in 13 
hours ? 

8. A yard of velvet is worth 5 rupees. What will be the price of 19 
yards of the same ? 

9. The multiplicand is 15 and the midtiplier 14. What is the product ? 

10. 12 lengra mangoes can be had for a rupee ; how many can be had 
for 18 rupees ? 

11. There are 16 annas in a rupee. How many annas are there in 15 
rupees ? 

12. There are 7 days in a week ; how many days are there in 13 weeks ? 

13. There are 12 pence in a shilling ; how many pence are there in l6 
shillings ? 

14. By how much is 9 times 15 more than 105 ? 

15. By how much is 15 times 13 less than 200 ? 

16. What number exceeds 8 times 12 by 15 ? 

17. Find the value of ; — 


(I). 

173X4. 

(2). 276x8. 

(3). 

891 X 9. 

(4). 

503 X 8. 

(5). 4217x5. 

(6). 

8134x7. 

(7)- 

5021 X4. 

(8). 7502x4. 

(9). 

73125x6. 

(10). 

85763 X 8. 

(II). 854361x8. 

(IS). 

273046 X 9. 

(13). 

257 X 100. 

(14). 8976x1000. 

(IS). 

2632 X 10000. 

(16). 

8543 X 200. 

(17). 7617x3000. 

(18), 

9732 X 5000. 

(19). 

61234 X 700. 

(20). 7145x9000. 

(21). 

85342 X 800000. 


18. Subtract 3 times 8405 from 9 times 4374. 

19. What is the price of 3523 maunds of rice at 5 rupees per maund ? 

20. A trait! travels at the rate of 25 miles per hour. What distance 
will it pass over in 7 hours ? 

21. 3520 cubits make one mile ; how many cubits will make 2385 miles ? ,, . 

22. In a biHilding there are 25 rooms; in each room there are 16 windows; 
and in each window there are 10 iron bars. How many iron bars are there 
in the whole building ? 

23. A pound contains 20 shillings, each shilling Z2 pence and each penny, 
4 farthings, flow many farthings are there in 4318 pounds ? 

24. A man purchased 321 yards^ of cloth at 5 rupees per yard and sold ^ 
it at 9 rupees per yard. What was his gain ? 

25. A man gave away to his first son 4 times 425 rupees and to hi^, 
second son 7 times 125 rupees. How much had he ? 
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*6. Multiply ; — 

(i). 95768023 by 871209. (2; 364530*2 by 763402*- 

(3). 789072005 by 81437. (41. 1200240048 by ^2036. 

(5). 12036536 by 63021. (6) 5678000 by 9101 1000- 

(7). 7800643 by 8756008.* 

27. Find the squares of — 

3. 6, 7» 8, 9. S. **. *2 and 13. 

28. Pincl the values of— 

64»» 77*, 182*, 736% 9413s 6784’. 

29. Find the cubes of — 

6» 3, 2, 7, 8 and 9. 

30. Find the values of — 

63*1 76’. 87*. 126*, 718*, 976’, I234». 

31. Find the values of — 129*, 72*. 

Additional Examples Y.— Division. 

1, How many times is 6 contained in i8 ? 8 in 32 ? 9 in 72 ? 

13 in 65? 1510105? 

2. Divide 91 into 13 equal parts ; 144 into 8 equal parts. 

3, How many times can 6 be taken from 48 ; 7 from 49 ; and 9 

from 81 ? 

4. What is the fifth part of 115 ; the eighth part of 128 ; and the seventh 
part of 1 19 ? 

S- What is the remainder when 6 is subtracted as often as possible from 
€5 ? 7 from 72 ? 9 from 83 ? 

6. Find the value of ; — ^ 

(1) . 48-r 12 ; 64416 ; 724-18 ; 57419. 

(2) . 225415 ; 196414 ; 3^3-^i7 ; 288416. 

(3) . 285419 ; 2S9417; 342418 ; 361419- 

7. Find the quotient and the remainder when 50 is divided by 7 ; 60 
Iqr 8 ; 70 by 9 ; 120 by 1 1 ; and 160 by 15. 

8: How many times does the fifth part bf 90 contain 6 and the eighth 
part ef 120 contain 5 ? 

9- * 135 wpees were divided equally among 15 boys. How many did 
each get ? 
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10. There are I2 pence in la shilling. How many shillings are there 

in 192 pence ? 1 

11. A man purchased 16 seeis of sandes. for 208 annas. What is the 

price of a seer ? | 

12. Ram purchased 240 msjngoes at 15 per rupee. How much did he 

pay ? I 

13. Divide: — 

(I). 1324 by 25. (2). ^104 by 37. (^). 3216 by 41. 

(4) . 2467 by 82. (5). 5674 by 97. (6). 8763 by 99. 

(7)* 37213 by 134. (8). 47632 by 713. (9). 56783 by 893. 

(10). 4136 by 213. (ri). 2^563 by 517. (12) 943^7 by 854. 

14. Find the value of : — 

(i). 8000674-50001. (2). 9578184-53212. 

(3)- 639089204-53213. (4). 10962 198 4- 69381. 

(5) . 12200247324-200563. (6). 11655743084-17074. 

(7). 35088008759188 4- 74921.; (8). 478274535407894*8396317. 

15* Distribute 6345 oranges among 235 boys. 

1 6. 12 months make one year. Find the monthly income of one whose 
yearly income is 6348 rupees. 

17. 52 weeks make one year. Find the weekly income of one whose 
yearly income is 2080 rupees. 

18. Find the number which when multiplied by 5678, will give 85170. 

19. A man had 8 sons and 4 daughters. He at his death left 60,000 
rupees to ba divided among his children in such a manner that each daughter 
should receive half of what each son received. If the shares of the sons be 
all equal, find what each received. 

20. Finh the number which being multiplied by 532 will produce a 
rumber less than 20254 by 38. 

21. The yearly expenditure of a family is 133225 rupees ; if a year con- 
sists Of 365 days» find its daily expenditure. 

22. A man purchased 273 sheep for 1042 rupees. At what price must he 
sell each to gdn 50 rupees on theiwhole 

23. A man purchased 15 cows and twice as many sheep fof 36o riUpee8; 

the price of a now bting 4 Umes that of a sheeps what is the pi^i^e of 
esch ? ' ; 
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24. Find by the method of short division the value of : — 

(I). 7^-7* (*)• 8574-6. (3). 6I33-J-8. (4). 2713-MI. 

(5). 7531+13- (6). 9763 + 8. (7). 1857+12. (8). 5852+14. 

(9)- 3442' 15- (W)- 9474+17- (”)• 8157+18. (12). 2478+19- 

25. A man travels 18 miles a dly ; in how many days will he travel 
7596 miles ? 

26. * If 7855 rupees be divided between Syam and 1 5 boys so that Syam 
shall receive what remains after divding the sum equally among the 1 5 boys, 
find the share of Syam and that of each of the 15 boys. 

27. Divide by Factors : — 

(1) . 9463 by 16, 20, 32, 65 and 78. 

(2) . 2671851 by 128, 144, 135 and 168. 

(3) , 6284573 by 450, 840 and 252. 

(4) . 9784532 by 540, 384 and 243. 

28. Divide : — 

(1) . 5321 by 30, 40, 50, 60 and 70. 

(2) . 67891 by 100, 200, 300, 500 and 700. 

(3) . 94601725 by 1200, 1300, 1400 and 1800. 

(4) . 8460172 by 1500, 15000 and 13000. 

(5) - 6324070 by bo, 900 and 9000. 

(6) , 78006700 by 780, 8900 and 566000. 


Additional Examples YI-— Factors. 


I. Resolve the following into their elementary factors : — 



(I). 4 ; 

8; 

12 ; 

15 ; 18 ; 20. 

9 


(a)- *4 i 

25 ; 

28 ; 

30 ; 35 ; 39 - 



( 3 )* 4 *J 

49 ; 

52 ; 

56 ; 60 ; 64. 



( 4 ). 74 ! 

75 ; 

84; 

88 ! 9$ i 96. 



(S)- »0S i 

112 ; 

132 ; 

x88 ; 196 ; 200. 


Resolve the following into their elementary factors 


(I). 

ao 7 ! 

* 5 *! 

* 15 ! 

*88 ! 43 * ! 

495 * 


5*5 i 

62s ! 

7*9 ; 

999 i 97 * ! 

1296. 

uv 

187* ! 

1331 : 

1456 ; 

• 1980 ; 3000 i 

3675- 

M- 

4815 ! 

74*5 i 

5 * 50 ! 

76*3 5 9748. 




15015 ; 

110*5 ^ 

18413 j 485 »o-. 


(«). 

1181*5 1 

74 « 88 ; 

405769; 

750684; 7 S 075 '>* 
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3. Find which of the following numbers are prime ; — 

«99 f 19? : 936 ; 99J ! *»97 : 4809 - 

Additional Examples VII-— Ox'eatest Oommon Uea8nr» 

I. Find the G. C. M. of : — 

(i). 6 and 8. (2). 10 and 15. (3). 12 and 18. 

(4). 9 and 15. (5). 10 and 16. (6). 15 and 25. 

(7). 20 and 35. (8>. 21 and 28. (9). 25 and 8a 

(10). 39 and 52. (ii). 46 and 69. (12). 56 and So. 

(2). Find the G. C. M. of:-- 

(I). 324 and 328. (2). 391 and 629. (3). 2542 and 5487. 

(4). 2809 and 6731. (5). 2720 and 5152. (6). 4559 and 7003. 

(7). 4067 and 2573. (8). 10395 and 16819. (9). 80934 and 110331. 

(10). 1 103 1 9 and 127308. (II). 66429 and 169037. 

(12). 218707 and 526769. (13). 2698703 and 54987261. 

(14). 232, 290 and 493. (15). 80s, *3** and 1978. 

(16). 837, 1134 and 1347. (17), 504, 5292 and 1520. 

(18). 3328, 1 1008 and 1380. (19). 16650, 10730 and 1961. 

(20). 30, no, 140 and 680. (21). 12558, 20769, 47403 and 12581. 

(22). 102, 612, 476, 816 and 428. (23). 30, 1270, 255, 435 and 495. 

4. What highest number will divide 91, 104 and 117, and leave the 
remainders 7, 8 and 9 respectively ? 

5. Find the highest number which will divide 563, 1201 and 1566 and. 
leave the remainders 17, 1 8 and 19 respectively. 

6. The sum of two numbers is 119 and their G. C. M. is 17. Find the 
numbers. 

7. The sun of two nutpbers is 400 and their G. C. M.^is 50. Find the 
numbers, 

8. What highest number will divide 739 and 916, leaving the remainders 
4 and 6 respectively ? 

9. Find the greatest number which will divide 1284, 1908 and 2532 leavii^ 
the remainders 34, 33 and 32 respectively. 

la Find the h^hest number whkh will divide 805, 131X and 1978 ini 
leave no remainder. " 

x^. Find the highest number of beggars am6ng whom 1485 rupees 
1809 pieces of cloth can be equally divided. 
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12. In a school 40 boys were Hindus, and 24 boys Musultnans. They 

were separately divided Into equal groups. Find the highest number of 
groups that can be thus fo^ed. • 

13. A labourer was engaged for Rs. 5. 5 as. for a certain number of days. 
He was absent for some dsjy’s and g3t Rs. 2-13 as. only.. Show that his daily 
wages were not more than 5 annas. 

Additional Exauples V11I.~ Least Oommon Multiple* 

1. Find the L. C. M. of 

(i). 4 and 8. (2). 6 and 9. (3). 8 and 1 2. (4). 9 and 15. 

(5). 12 and 16. {6), 20 and 30. (7). 2, 3 and 6. (8). 4, 8 and 12. 

(9). 8, 12 and 16. (10). 10, 15 and 20. 

2. Find by resolving into factors the L. C. M. of : — 

(1). 28 and 63. (2). 72 and 80. (3). i 08 and 144. 

(4), 6, 15 and 20. (5), 4, 14 and 21. (6). 18, 20 and 30. 

(7)* 18, 45, 54 and 81. (8). 16, 24, 28 and 42. 

(9). 556 and 580. (lo). 790 and 852. 

3. Find the L. C, M. of : — 

(I). 12, 18, 24. (2). 9, 6, 24. ^ (3). 8, 16, 20. 

(4). 8, 12, 6, 10. (5) 6. IS, 24, 25, 30. 

(6). 12, 18, 30, 48, 60. (7). 8, 16, 64t 40, 120. 

(8). 8, 16, 32, 64, 12, 108. (9). 27, 33, 121, 484, ^64. 

(10). 5, 7, 16, 28, 48, 765. (u). 12, 16, 18, 28, 32, 40, 42. 

(12) . 10, IS, 21, 24, 3S, 45» 63, 70. 

(13) - 24» 35» 52, 60, 91, 108, 126, 156, 2^15, ^ 

(14) . 8, 9, 7, 17. 23, (15). 7, u, 13, 17, 19. 

. . 32, 37, 41, 71, 83. (17). 103, 137, 163, 181. 

4. Find the least number which when divided by 7, 8; 15 and 20 respect- 
ively will leave no remainder. 

^ 5. Find the least number which whep divided by 28 and 35 will leave the 
femiunder 9 in each case. 

t . F^nd the least number which when added to 8 will be exactly divisible 
by 30, 85, and 30 respectively. 
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7. Find the least number from which 8 being taken away the remainder 

will be exactly divisible by 20, 25 and 30 respectively, 

! 

8. A, B and C walk round a circular field. T^y start at the same time, 
from the same place and at the same direction. 

4 miles an hour, B 12 miles and C 16 miles. Fiij 
meet one another for the first time. 


A walks at the rate of 
Id the time when they will 


9. Four bells begin to toll simultaneously, and they toll at intervals of 5, 
7, 8 and 10 minutes respectively. When will theylagain toll together for the 
second time ? 

10. Three men can travel at the rate of 8, 12 and |i6 miles per day. Find 
the least distance travelled by each in a complete mtmber of days. 


11. A debt can bi cleared only by rupees or half-rupees or quarter-rupees 
or iwo-anna pieces. Find the least amount ofanysuch debt. 

1 2. The fore wheel of a carriage is 10 feet 4 inches and the hind wheel 
15 feet 6 inches. Find the least distance in which both the wheels will make 
a complete number of revolutions. 

13. The G. C. M. of two numbers is 5 and their L. C. M. is 975. Find 
the numbers. 

14. The length of a road is less than 300 yards. It can be measured by 
four rods 8 cubits, 9 cubits, 10 cubits and 12 cubits long. Find the exact 
length of the road. 


Additional Examples IX-^-Miscellaneons. 

1. Subtr*t goog from the sum of 6533, 412, 3017 and 90138. 

2. The difference of two numbers is 30451 and one of them is 573210. 
Find the other. 

3. The product of t\^o numbers is 118400 and the half of one is i6o« 
Find the other. 

4. Find the number which when multiplied by 275 will produce the wait 

result as 325 x 715. * 

5. The product of two numbers in 35103159 and the double of 0114 is 

9126. Find the other. * 

6. Find the number which when divided by 528 will give 36 as quotient 

, f ' jV.#- 

and 44 as remainder. 

7. ' If the pri& of 9^7 maunds of sugar is 10884 rupees, whM is thld pace 

of a maund ? * . ' ^ 
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8. The sam of two numbers is 100043 ; and one of them when divided 
by 4 gives 1433 as quotient. Find the nupbers. 

9. The worth of a building is 3 times that of the land on which it stands. 
If the price of the land is 7231 rupees, find the price of both. 

10. Find the number of which 21 75 is both quotient and divisor. 

11. Ram and Syam together earned 750083 rupees. Ram earned 999 
rupees more than Syam. Find how much each earned. 

12. 'Simplify {31 +2 x (i6-r4)}-ri3-3. 

13. Show that {I 7 x 3 + i3x6}-r3 6= (8 + i)(8- i)- 4x45^9. 

14. Find the numbers which will diyide 107 and leave a remainder 2. 

1 5. What is the difference of two ntmbers the sum of which is 62900, and 
the larger of which is 3 limes as great hs the smaller ? 

16. How many times is 13 to he added to 201 so that the sum may be 
the same as 74 x 5 ? 

1 7. B was born when A was 30 years old. C was 9 years old when B was 
mairied, A died at the age of 70 when C was 25 years old. What was the 
age of B when he was married ? 

18. Simplify: — 52-ri3 x 15-5-3 x50*r 10x3 

19. Find the sum of all the numbers made up of the three digits 7, o 
and 9. 

20. Find the number which being added to 5 and the sum being multiplied 

by 13, the result is the same as seven times 390. ^ 

21. The dividend is iiiiii, the quotient 100 and the remainder 11. Find 
the divisor. 

22. The price of a horse and a carriage is 1200 Rs. and the price of the 
horse is 2 times that of the carriage; what is the price of each ? 

23. Simplify:— 33 X (80 -r 16 +90-5- 18) -f 10 +43 X (2IO-r 7 - 220 -r 55 ) - 1 - 13. 

24. In a cistern there arc 3 pipes attached to it ; * by two of the pipes 825 
and 713 maunds of water enter into the cistern and by the third 1728 maundj. 
of water go out per hour. Find how much the cistern holds if the cistern 
whisn full and when all the three pipes work be emptied in 325 hours. 

25. Find the least number which when ^ded to 66665, will make the 

sum exactly divisible by 39. ^ 

26. A man rides for 6 hours at the rate of 10 miles an hour and coucies 
back^ ft the rate of 6 miles an hoar. How long will be take in comiiig 
back ? 
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27. Find the number which bein^ added to 315 and the sum being divided 
by II and the quotient being multiplied by 15 the product will be 450. 

28. If in dividing a number by i$9 we divide it by the factors 3, 7, 9 in 

succession and the successive remainders be i, o and i, what is the complete 
remainder ? * 

29. Show that (837921 -77709)- (837923 -89754) = (89752-999)- 
(77709- 999 )- 

30. Two ships sail at the rate of Sand 10 miles per hour respectively. If 
they sail in the same direction, when will there be a distance of 18 miles 
between them ? 

31. A’s age is 3 years less than B’s age 5 years less than Cs, and 
C’s age 10 years less than 50 years. Find the respective ages of A and B. 

32. Ram had with him 39 rupees more than what llari had and Hari had 
39 rupees more than 81 rupees. Gapal had 3 times as much as Ram and 
Hari together. Find what Gopal had. 

33. A book contains 231 pages, each page contains 28 lines, and each line 
contains 15 words. Find how many words there are in 578 copies of such 
a book. 

34. A gentleman in distributing a certain sum among 8/ men at 8 rupees 
per head found that he had 5 rupees too short. How much had he with 
him ? 

35. Kind the least number which being added to 91 134, the sum will be 
exactly divisible by 437. 

36. Subtiact (1+2+3) X (17 + 19-32) from 8x99+11x108 + 36x55 + 5. 

37. Divjde 515 rupees among A, B and C so that A will have 15 rupees 
less than B nnd 6 10 rupees less than C* 

38. A man earns 5 Rs. a day and spends 19 Rs. in 4 days. If a year 
consists of 335 days, fiiul what he will save in a year. 

39. Wha: a man saves by spending 400 Rs. a month in 8 years, he spemk 
by spending 600 Rs. a month in 8 years. What is his monthly income ? 

40. A man travelled from Calcutta to Jtis house in the mufussil in 8 ^ys. 
Another man travelled twice the distance in ao days walking at the rate of 12 
miles a day. Find the rate ofiithe first per day. 

41. In a farm there are employed 15 men, 30 women and 120 children. 
The work of a man is twice that of a woman and of a woman 3 times that of 
a'^bby. Find how many women alone mast be employed to do the work of 
tbe jkrm. 
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Additional Ezamplos X-— (Tranafomatioa of Fractions)- 


1. Convert each of the whole numbers 5, 7, 8, 9, and 12 into a fraction 
with the denominator 13. 

2. Convert I2, 14, 19 and 22 int^ fractions with the denominators 15^ 
16^ 1$ and 19 respectively. 

3. Reduce 100, 200, aod 300 to fractions with denominators 200, 300, 
and 400 fespectively. 


4 * 

Reduce the following to their lowest terms 



3 4 

6 

6 

^ A. 

3 6 



6* 8 

* 8* 

10* 

12 * 16 

* T* IF- 


(2). 

7 

s 

9 

12 

10 21 

24 18 

14 ’ 

16’ 

IS’ 

18 • 

20’ 28 ’ 

36 • 27‘ 

(3). 




39 

36 48 

27 22 

30 

40 * 

44’ 

52’ 

63’ 72* 

63* 88- 

(4)* 

66 

144 


187 

280 

975 


121* 

156* 

230 

’ 836 

’ 945’ 

1000 * 1024" 

f<l. 

3100 

10263 

1632 

6816 114135 135795 


10925 * 

1437 1 ’ 

2976* 

10656 ’ 220661 ’ 222210’ 

(61. 

6x8x 15 

16x22x39 

2x3x8x12 11x21x4x9 


9x 12X 10’ 

52 X 28 X 11 * 

12 X 6 X 4 X 16 * 51 X 35 X 2 X 64 


5. Reduce the following to improper fractions*:— 


(I). 

■p 

’f 



»6 • 




(2). 

'*!• 




i6-5 , 
3 

-i* 

iSi 

3 

• '^4 

<3)- 

272 , 

4 


«}■ 







<4). 3.7;i, 62 oL 3. e.6^, 8888^. 9999^1 • 

Convert the following to mixed or whole numbers : — 



JL 

2 ’ 

4 

I’ 

8 , 

12 

16 

21* 

(ah 


*4 

IZ 2 

16 ’ 

SS 

»? 

41 

78 ' 

Ii 3 

TO 


2 


27 28 63 

6 • 9 

256 302 * 

te f lA * 
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509 

819 

974 S« 

963 

889 

775 

9726 

16 * 

1^’ 

19 ’ 2S 

‘ IT 

’ 55 ’ 

65 ’ 

70 ' 

1942 

4723 

9756 

5627 

23082 

10027 

123456 

105 ’ 

480 

* 129 * 

370 ’ 

721 * 

500 * 

1201 


7. Simplify : — 


(0. 3 of 7 of s of ^l-of 4 . 9i of 8.| of H. 


( 2 ). 


of I - of 4 - 
6 4 


7- of — of 10 I - , 12 of i. of i of 18 , 

592 8 4 18 


I of of |of iof 28 . 


(3)- 2 of 3 -■ of A of ^ , 4 ; of 8 — of 2 -^ of , 
3 7 II 26 * 5 4 II JS 


25 , 81 , 100 , III ^ 512 

36°'7r5°'3T3°^6rs°S?6- 


8 Arrange in order of their magnitude : — 


(I). 

4 

7 ’ 

5 _ 

9 ’ 

* II 
21 * 

13 

42 ' 

( 2 ). 

5 

■ . 
12 

7 

T8’ 

II 

27 * 

13 

30 ’ 

( 3 ). 



iir 


( 4 ). 

15 

■ — > 

3 —, 


of 9 - 

25 

30 

50 



4 

3 

7 


( 5 )- 

of 

7 


0 f? 2 , 

Xof*-| 





7 

25 * 

26 

50 

9 28 





6 ). 

3iof 

44 

9 r 2 
of . 

L7of?®. 





33 

63 ’ 

13 

15 

39 SI 






Additional Examples XL -(Addition of Fractions). 


Add together : — 


I. 



4- 

7. 




1J-+2-L. 

2 2 


6 . 2i. + 3 ^ 


B . 


3 3 
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Id 


II. 

IS- 

IS- 

i6. 


i 6 9 12 2 

j.+i+x+ii. 

10 20 40 50 

1+7 3_ . ,5 . I70t 


,0. 


12 . 


14. 


81 30 3 60^63 ‘ 

i?+A+J.+j. . ±. 

II 7 14 2 22 

3^+1 ?_+ll. + 2 -i-. 

1$ 20 12 18 


i-of 9 


of 25 +- of -^of 8. 
10 4 8 


7.+ S + 8 of4‘-^ + 3oI-9. 

II 19 8 15 14 22 30 


Additional Examples XII.~(Subtraction of Fractions). 

i« Find the value of : — 


(I). 

2 I 

3“ 3 ‘ 

( 2 ). 1 - 
4 

I 

* 4 * 

( 3 ). 

2 r 

3 "'6* 

( 4 ). 

7 . 5 

8 8 • 

(s). i 

1 

2 * 

(6). 

3 2 

7 7 * 

( 7 ). 

I -A. 

7 

(8)- 3 - 

4 ’ 

( 9 ). 

2-5 
^ 6 • 

(10). 

. 10-8—. 

9 

fo 

_ 9 . 

10* 

(12). 

21 7 

64 ”48' 

( 13 ). 

i? . 19 

30 40* 

(14). ^ 

II 

12' 

(IS)- 

200- i88-2 

(16). 

io 5 ?- 8 i?. 
35 49 

(.7). 19^-1^- 

12—. (18). 

54 

00 

00 

>o]- 

2. Simplify : — 





(1). 


2 I 

”'^9’ 

(»). 

27— -»I2 — 
12 IS 

^ I 

-21-^ + 10— . 
60 3 

(3). . 

7 |- 2 i-..o 


(4). 

47 S- - 3 -- 
*7 ^3 

3 3 

3 «S ^-4 

(s). 

10+ { 2i-+( 

'A-'i)} 

• 
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Additional Examples XIIL— (Multiplication of Fractions ) 

Find the value of : — 


I. 

ix3, 

ix4, 

fx4. 

223 
— x5, — xS, — X4. 

IT 9 17 

2. 



fx7. 

^3 V .5 *4^1-5 ^4 yip 

6s"*^’. 35 '• 


I 

1 I 

— X - 

I I 

J.xA i-x— -1 

3’ 

— X — , 

2 3 

3 4 * 

4^5* 

’ s 6 ’ 8 3 ’ 8 


I 


II II II II II II 

7 8*9 7 4 7 6 io*i2 91S & 

i3.x36, -t?!.xii, if-x88, iixsi, Jiixi28, 

24 I2I 33 34 I12 


37 

47 


X94. 


6. 'y.x639, Jlx 88 , .^x 125 , x 10 , -^3.x252 , 

71 99 625 80 112 


308 

3 ?-: 

14 


: X 880. 


7. 8 5-X3S, 3^-^ XII, io-ixi7, 45^ x23, 14/-^ *47- 

22 34 ns 63 


1134 53 10 5 27 3 

8. 4_-Lx2-4x— . i9ix~x — 4jx — X7XI--, 
^8 a8 ""23 * ^7 S 23 ^8 35 ' 37 ’ 

J-XI 4 X-I- 5<3-|-. 


y 2 "8 

2 3 4 5 7 s II 18 12 2 9 I 4 

3 4 S ‘ 6 ’ 8 9 14 33 25 ’ 3 52 3 33 


9- 

Ax^xi^x 
3 4 S ' 

10. 

sAx3 3.-4i 

II. 


12. 

■*+.? ■“ {( 


. I 6 
2^7’ 
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Additional Examples XIV—tDiTision of Practions). 

I. Find the quotient of : — 


(«). 


3 

A- ^ • e. ^ . A. * 

• 5 0 7 

-J- 7 . 

(2). 



r! 

^5. 

( 3 ). 

19 ' 

19 ^'17 

-- if*- f2*» 


( 4 ). 

I . I , 

5 * 4 * 

I . I ^ 
3 * 2 ' 

9 * 7 * 10 * 7 ' II ' 

i -i.- 3 
5 ^ 3*4 

( 5 ). 

3 . 4 . 

1.6 2 

6 • r* j 

lJ. • ^ . 5 . 3.2 
* 7 ’ 7 * 4 ' 5 'T 

'99* 

(6). 

^- 7 * 
112 • ^ * 

108 . 

^-i.100; 2 - 3 ^ 34 ; 

259 7 • , 

—^-75. 

126 

( 7 ). 


4 ^ 485 ; 

SJ 4 -I 2 ; 9 ±^ 4 js 

; I 7 y^ 33 . 

(8). 

28 . 7 

57 * 19 ’ 

? 9 . 87 . 
43 ■ 21s ’ 

Hj-J. • 

60 ’ 20 * 22^375 ’ 

1 

60 ’ 120* 

( 9 ). 

I 43 vf*i 

208 , 130 , 

135 ’ 441 ' 

*2 * 144* ^ * 21’ 


(to). 

3 ~ -r2— 

35 3 


(II). 3 -*of 2 ii 5 i 
4 16 ^8 

of s-i. 

9 


(.* ,. 3 , 3i„,3l,(,|_3|). 

2. Find the number of which -i + i-^of 

4 3 58 

3- Divide the sum of 2 -i, 3-1 and s^- by the suVn of 4-i and 6-1, and 
3 4 o 2 4 

to the quotient add the difference of lo-land i-L. 

10 » s 


Additional Examples XV— (Pnwttons-lDscellaaooas). 

. When two or note fractions are reduced to their equivaient 

ones witli the U*tt common denominator, they may each be regarded as 
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consisting of an integral number of secondary units or parts of the primary 
unit, the number of secondary units in each being equal to its new numerator, 
and the magnitude of each secondary unit being a part of the primary unit 
resulting from its division by the least common denominator. Viewed in 
this light, fractions may have their Greatest Common Measure and their 
Least Common Multiple, which are respectively the Greatest Common 
Measure and the Least Common Multiple of the integral numbers represent- 
ing their values in terms of the secondary unit, that is, the Greatest Common 
Measure and the Least Common Multiple respectively of their new numer- 
ators, divided by their least common denominator. 

Thus taking any two fractions, | and |, their equivalents with the least 
common denominator being J and their G. C. M. and L. C. M. respect- 
i /ely are J and V- ] 


I. Simplify : — 


(I). 

— X I— X 12 -f 6~. 

7523 

(*)• xf- 

(3). 

4 2 '*8 ^^5 

(4)* 3— X i^-r3— of 4 -^of - 5 _, 
5 II *^5 II 54 

(s). 

^of JLx8~v~of 71-3-, 

4 II 5 55 4 

(6). 3 J_of S-i-filof 563 ±. 
250 14 490 4 

(7)- 

33ofZ5.,JL^f5o^i6 

’^4 12 33 165 

/Q\ c 2 2.1 I 

(9). 

2I. of X2— . 

3 21 • •’y 3 


(10). 

3 3 9 5 9 7 

40 28 


,.u ,.-4+31*4*4 (.» .3-44-.4+i+A, 


(. 3 ). 

(.SI. .♦[s-.*{.-.*('-i)}]: 
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( 17 ). 

14 -: 

2 \2 

of 6— 
7 

+f 0 ( 9 ) 

-i?* 


(18). 

2-L. 

3 


- 3 ( 1-1 

of 4) 

. (19).' 

( 20 ). 

3i 

A 

(21). 

>3A 

!«■ 

’ (22). 

2i-U 

3^“2i 

(23). 

( 24 ). 

2q X ■ 

I 

(25). 

3J + 2V<i- 

life. 

i.gv 3i 


SJ + tV 

5l + 2/ir ” 

’ 

120/. 


3i + ia4-ia 

(27). » , f S ■ 


(* 9 ). 


2 + - 


2 + - 


2 + J 


2^+31 
’ H-l ' 

3ix3i-i 


(28). 




loxfHof 5 


(30). 3 + ■ 


5 + 


4 + 


8 + ^ 


( 30 . 94 - 


8 +- 


5 + 


4 + 


iH 


( 32 )- 


3 + 


5 +- 


7 + - 


3i + - 




3 + L.. 
l±i_ 

329 


3 + 1 


(34). 


4 + 


3 + i 


3 - 


3-i 


4-r 


2 

3 + ,— 


4 + i 


^2 + i 


(351 ^ 5 ^ 1 ^ 9i of 




( 37 ). 

3 i of i . 4- 1 - a of Ti 

6 jrj-- 3 i|+*-*of ij. 

(38)- 





1 

+ 

( 39 ). 

*+A+*-*of Aof * * 

(40). 

816 I 

1 • i of A - A of A “ 4 of A 

166463 1393 



,iJL 8*« 

^1393 ”166463 
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(41)- 


Xof4ofiiof|±iof 
aoo 5 St li-4 


71 -^ of . 


* ~’h 


+i+4 




(42) . 

(43) . 

(44) . 

(45) . 

(46) . 


I -l^ of 2+9^4-^ ^ 4-1+^ of ij-rA ^ 
3i^ + i o( 3i+A-iof2i 


7 J 3-1 

s-r 


/ 3 iV-*- 44-34+4^-74 . l-l ] ^it .4 
1 34 + 44 + 54+64-74 • 44 / ’4-4’ 

, 4+4 3t + 4l + 5 

{- 3401 l/oW } " + 

(f“T)><17 iT\“lV SfofSj I'y+T’s/ 


2. Find the G. C. M. and the L. C. M. of : — 

(I). I and f (2). and JJ. (3). f and f 

(4). ^-s-* iiV ^irV* (5). li 'A' f- of f. 

(6). 9i^, 2* and (7). 3 -i^ and 

3. Find the greatest number by which 8^ and 5 tV being divided re- 
spectively ^he quotients will be integers. 

4. Find the least number which when divided by 3f, 54 and lo^ re- 
spectively, the quotients will be integers. 

$. The circumferences of three wheels are 5^ ft,, 3f ft., and 8} ft. 
respectively ; find the least distance in which the wheels will make complete 
revolutions. 

6. Three bells commence tolling together ; they toll at intervals of 2, 
^2^ and 3i minutes respectively. After what interval of time will they toll 

^ together again ? i 

7. Find a number to which } of j + ( being added the Mn^ will he .15. 

8. Divide the sum of 5} and 4^ by their difference. 
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9. Find the number from which 7^ of if being subtracted thfc re* 
mainder will be equal to the sum of 'i and 

10. Find the two numbers of which the sum is 7^ and the difference 6J. 

11. Find the least number to which 9^^^ being added, the sum will be 

an integer. * 

12. What fraction if Rs. 50 of Rs. 500 ? 

13. Find the number of which { is greater than its } by 625. 

14. * Find the number which being multiplied by if}, the product will 
be the least possible integer. 

15. Find the number of which i and i being added the sum will be less 
than its J by 50. 

16. Find two integers so that i of the first is equal to f of the second. 

17* A pole has i of its length in the mud, i in water and 12 ft. above 

the water. Find the length of the pole. 

18. A man gives away | of his property to his eldest son and the re- 
mainder to his second son. The eldest receives 4000 Rs. more a year than 
ink second. Find the annual income of the property, and also the income 
oAach of the brothers. 

19. A man bequeathed ^ of his property to his eldest son, A 1 ® ll'C 
second and f to the third and the rest to his fourth son. If the income of 
the first and the fourth together be 19000 Rs. a year, what is the yearly 
income of the whole property ? 

20. Find the least fraction which being added to the sum of {, i and , 
the result will be a whole number. 

21. A boy was asked to divide one half of a certain numbej by li, and 

the other half by 13, and then to add the quotients. To save trouble he 
divided the number by 12, and his result was wrong by unity. What was 
the number ? • 

22. Divide 240 into two such parts that i of the first being added to ^ 
of the second, the sum will be 36. 

23. In a meeting there were 1200 men present of whom } were Bengalis ; 

there were I i times as many Bengalis as Hindustanis; i} times as man^ 
Hindustanis as Englishmen ; and f as many Rajputs as there were Bangalis, 
Hindustanis and Englishmen together ; and the rest were Shikhs. Find the 
iMimber of each nationality. ^ 
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Additional Examples XVL— (Decimals— Conversion.) 

1. Express as vulgar fractions : — 

(1) . -21 ; .3 ; .31 ; -oi ; -Oil ; -ooiQ ; 39*021. 

(2) . 87*5319 ; *489 ; 33*0719 ; 888.4317 ; 5 0CXX59. 

2. Express as vulgar fractions in their lowest terms : — 

(1) . .2 ; .4 ; .5 ; -8 ; .15 ; *05 ; -oS. 

(2) . .0005 ; .00025 ; i-os ; 2-1875 ; 4*375 ; *8125. 

(3) . *37875 ; 6.5625 ; 6-0025 ; .00006875 ; -0000096875. 

3. Express the following decimals as mixed numbers : — 

5*5 ; 8-15 ; 12.625 ; 11*025 j 140 0725 ; 13*675- 

4. Express as decimals : — 

(I). 7 . ^ , J 7 , 82353 ^ 5721 

10 ' 10 * 100 ' 100 ' 100 ' 10000 ' 10000 

6138 7 . 2367 . __ 7 i__ . 5^35 . I 

1000000 * 10000000 * 100000 * 100000 * 10000000 


Additional Examples XVIL— (Decimals— Addition.) 

1. Add together 

(1) . 9.4, 8 07, 5.2, .117. 

(2) . 12. 1, 12, 1200, 12-01. 

( 3 ) - *6751 *4213, 4*75*2, 2-401, .61342. 

(4) . 7-3* 573*45. *008742, 961, -oi, -009. 

(5) -o2-3. 108.72, 97.000071, 337.000125. 

2. Find the value of 

( I )• 503-219 + 8*4314 + 387*6 + -oooi + 0007. 

(2) . ' £713-1 + £91 +£71'02+ £$12 73, 

(3) . Rs.ooo725 + ito’725+Rs .725+fts7.25. 

(4) - 53*-* miles + 51.01 miles + 5101 miles + .512 miles. 


Additional Examples XVin.— (Decimals— Subtraction). 

I. Subtract 

(1) . 6*432 fbom 7.43 ; -999 from 9 ; *518 from 13 ; *9999 from 

(2) . 5'0002 from 7*51 ; *00001 from *1 ; 12*02 from 31*01. 
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2. Find the difference between 

(1) . *0001 and *1 ; 7i2-oox and 72-120001 ; 80*14 and 90. 

(2) . Seven hundred and seven hundredths. 

3. Find the value of : — 1 

(1) , ftsio - RS9.336 ; £21 - jTt^-ooii ; £t-£- 990 i 7 Si- 

(2) , 500-201*3 - 12*004 - 13*1 - 14-6-19. 

'(3)- 27 - *27 + *027 - *0027 - *000027. 

(4). 4*25 - *32 - (7*13 - I -03) + 12*001 - *0001. 

4. Of 1*1718 and 1*1719 which is nearer in value to 1-171819 ? 


Additional Examples ZIX*— (Decimals— Multiplication ) 

Find the value of 

(1) . 2*3 X 3*2 ; 4 5 X 4 05 ; 7ix*2i ; 41*71x3.4. 

(2) . 8751-2x73*1; 692 x*o 35; 13.14x11*17; *0703 x *00055. 

(3) - 53-7021 X 3734 ; 74-192 X 2*008 ; 5*4925 x 1*498. 

(4) . *o6o6x.oooi; 8753X.8753; 4*7 x 4*7 x 4*7. 

(5) . •4005x4*4x8*03x55 2*1x21x210x2100. 

(6) * (5-73-4-63)*; (-6)»-(.06)» 5 8*253-2.I2X-20I. 

( 7 ) * 875 X *4 + ( 003 X 5)« -(.8 + .7)» -(*711 - .71). 


Additional Examples ZX-— (Decimals— Division.) 

1. Find the value of * 

(t). 74 - 339 - 5- -079 ; IO- 543 - 5 -I 3 ; 6i5*6-f5*i3. 

(2) , 140*53 -i- *0061 1 ; *01001 -r *001 ; 41*825-8- 1*28. ^ 

( 3 ) . 145-8174-563; 8886*66 - 5 - -0037 ; •8748'-5- 1*08. 

(4) . -06227 -r 1300 ; -0009197 -f 1360 ; 2078*61 -r 579* 

2. Divide *001596 by 42, *42, *042, *0042, *00042. 

3. Find the value (to four places of decimals) of 
156*25-^25; 456-8 -i- 3060*125 ; *000001 *0000431. 

4* Find by short division the value (to 4 places of decimals) of 
229-^*007; -oois-i-ij; 2*4567 -»• .04 ; •2i4-r«if* 
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Additional Examples XXL— (Decimals— Conversion ) 


1. Kecluce to decimals : — 

(1) , i ; 1 ; iV ; J ; ^ 1 ; li- 

(2) . tYs ; jVs ; -lov' ; UJ ; airs i /sV* 

2 . Compare the values (by reducing to decimals) of : — 

(i)* (2). I, §. ( 3 )* iVf (4)* fi hh* lit’ 


3- 


4 - 


5- 


Find the value of 



(D- 

•272 of (2). 

-00125 of 

( 3 ). 5- 12 of i 4 -003 of J, 

( 4 ). 


4-251; X -0064 

5.4 x21.2s ^ 

■0175 ' 

•00032 ‘ 

' ' 7 -Sx -046875 


Reduce to recurring decimals : — 

(!)• /a ; rV J '^6 9 t » VV J Vi* 

(2) * ; iV » 3/y ; ijr » StV *« oV » 

( 3 ) - ; \W ; V/* ; /A- ; 4 fS ; 

Reduce to vulgar fractions in their lowest terms : — 


(1) . -27 ; -03 ; -ooa ; .42 ; -36 ; -621 ; *156. 

(2) . 3* 190476 ; 10-0227 ; 60-924 ; -001236. 


Additional Examples XXIL— (Recurring Decimals ) 

7 . Find the sum of 

(0- ••73 + -156. • (2). •005 + -18 + -42. 

(3>.( 4*03+1-02+2-013, (4). i-i + -0612- -4123. 



(5) - 3*7671 +-0621 + -061 + *24. 

(6) . 5*06 + 6*173 + 1*2431 +6*1572. 

(7) , 81 +« *423 + 2*0051 + *012. 

(8) . 23*076 + 19*245 + 31*203 4-5000. 
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2. Find (to five places of decimals) the sum of : — 

( 1 ) . 3 '652 1 + 2 1 0034 +6*1457 + 9*2141 . 

(2) . 5*2i34+6*4i3 + 7.i34+4j + 5‘2l346. 

3. Find the value of : — 

(I). 20*31 - 17*25. (2). 3 ’ 2345 i “ 1*520561. 

(3) - 4*1302-1*052. (4). 4 00I2-.9I23. 

( 5 )- 17 * 573 - 14 * 5 ’ 7 - (6). 1*498- *63064. 

4. Find the value (correct to five places of decimals) of : — 

(1) . 7*123^1-2*34. (2). 9*2051-8.0024. 

5. Multiply 

(0- 71*343 by 1012. (2). 7*3674 by 560. 

(3). *413 by *27. (4). 2109 by *14. 

6. Find the value (correct to 5 places of decimals) of : — 

(0- 13.5791113x24*681012. 

(2) . 3-14159x391393. 

7. Divide 

(I). 40*0102 by *102. (2). 3*46 by 2*3. 

(3) * 3*6 by *027. (4). -37 by 

8. Find the value (correct to 4 places of decimals) of 

(I). 3*648726+7*7. (2). *5361085 + 23*450842. 


Additfonal Examples XXm.— (Eeoimal8--Mi8ceUane(m8.) 

l. Simplify - 

#,) *375 X *375- *025 X *025 

.375-025 


2-8+I-I + 9J. 
4*5-s*5+9^ 


2X*25--? of *16 
*4 


1*9 


U). 


(3). 
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3. Find the number from which’635 being subtracted, the remainder 
will be 7*632. 

4. Find the number to which *45 of itself being added, the sum will 
be 36*25. 

5. Simplify : — 

(3*05 - 1 *995) X (-0005 -f *025) + 2 *109. 


6. A person having *9375 of a mine, sells *4583 of his share ; what 
fractional part of the mine has he still left ? 

7. A riband is 6222*8 inches long ; how many pieces each 2*304 inches 
long can be cut off from it ? and how many inches will be left ? 

8. A man gave away *31 of his property to his son and the remainder 
to his wife. If the wife’s property be vajued at ftsi24, what ought to be the 
value of the son’s property ? 

9. *75 of a property is worth £9ooo. What is the worth of the 
whole ? 
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10. Of the whole number of boys in a school 75 are Hindus, *075 
arc Christians and the rest are Mahomedans. If the number of Mahomedans 
be 70, what is the number of each of the other two sects ? • 

11. Ram can do *03 of a piece of work in a day. Jadu and Ilari to- 
gether can do *17 of the same work ifl one day. In what time can Ram, 
Jadu and Ilari together finish the whole work ? 

12. In a garden there are 10,000 trees of which '5725 are mango-trees, 
•4203 jack-trees, and the rest cocoanut-trees. Find the number of trees of 
each kind. 

13. The product of two numbers is *00264 and their L. C. M. is 
‘00132. Find their G. C. M. 

14. A man walked 60 miles in 6 days. In each of the first five days 
he walked an equal distance, and in the sixth day he walked 8*75 miles. 
What distance did he walk in the first day ? 

15. Find the least number of articles costing Rs. 3*71875 each, that 
can be purchased for an integral number of rupees. 

16. How many times can a vessel whose capacity is 3*456 gallons, be 
filled from a cask containing 192 gallons, and how many gallons will be left ? 

17. A book containing 301 leaves is 1*876 inches thick ; allowing *07 of 
an inch for the cover, find the thickness of the paper. 


18. What decimal added to *076923 - *230769 + *30769*2 will make the 

result equal to *538461 ? 

19. How many cards each 3 *75 inches long and 1*5 inches broad can 
be cut out of a piece of card-board 72*25 inches long and 1^*75 inches 
broad ? 


20. A boy gave *16 of his pocket money to one companion, *083 of 
what remained to another, and *054 of what still remained to a third ; and 
he found that he had Rs26 still left. How many rupees had he at first ? 


21. Find the G. C. M. of ; — 

(i), 1*44 and *108. 

(3). *09 , *027 and 4*1. 

22. Find the L. C. M. of 

(I). *12, 5 - 4 , and *42. 

(3)- ’22, '33, -044, and *297. 


(2), *002 and *06. 

( 4 )* 8*7, I ’45 and 23*2. 

t 

(2). *14, •021, *0035, and 42, 

(4)- >5. ‘351 S S. *075. «nd 1 - 65 . 
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Additional Examples XXIV.— Beduction. 

1. Reduce to pice 

(I). RS2I. (2). IU32. 1445. (3). ft5i22. 8 as. 

(4). RS134. IZ S gattdas. (5) ^^^246. 5 ViS. 10 £andas. 

2. Reduce to pies : — 

(i). Re24. 14 as. 3 pics. (2). ftS45. 10 as. i pie. 

( 3 )* RS38. 10 as. 6 pies. (4). RS63. 9 as. 7 pies. 

3. Reduce to gattdas : — 

(I). Rsi 2. (2). RS130. 4 as. ggandas, 

( 3 ), ^121. 12 AS. 12 gandas. 

4. Reduce to Aaras : — 

(i). R:SI3. (2). RS813. 3 as. 2 

(3) - RS432. 8 as. 

5. Reduce to farthings 

(i). ;f20. (2). £21. 2f. (3). ;^i23. 17.?. 2d. 

(4) - £221- 15^- (.0- 55 {’uincas. (6). 25 florins. 

(7)' 35 crowns. (8). 55 moidores. 

6. Reduce to pence : — 

(i). £so6, (2). £324^ (3)« 428 half-guineas. 

<4)* 712 guineas. 

7. If the price of a book be is,, how many copies of the same can he 
had for £171 .15J. ? 

8 . If^he price of an apple be id., how many apples can be had for 
;f7i2. I7J. 9^. ? 

9. Reduce to rupees : — 

(I). 2034 pies. (2). 7832 pies. (3). 7132 pice. (4). 10202 pice. 

(5) - 7325 annas. ( 6 ). 6721 two-anna pieces. 

(7). 2356 four-anna pieces. (8). 23621 Jkuns. 

la Reduce to pounds : — 

(I). 2346J. (2). 9743 <f. (3). 98747. 

11. Reduce to guineas 

(t). 313&. (a). 97 J. (3), 3837?. 

f2. Reduce to rupees, annas and pies, when id, = 10 pies 

(I). £tao, 13s. &4 (2). ^425. 17J, (3). ;^iooq. 17#, 7 «t 
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13. Reduce to crowns 

(I). ;f56. 12S. (2). ;^8I2. SJ. (3). ;f900. lOf. 

14. Reduce to guineas i — • 

(I). £z 7 . 6s. (a). ;fsis. (3). £5040. 

IS- Reduce to pounds, shillings and pence, when nf. = lO pies ; — 
(i). Rs. 2. 6 as. 4 p. (2). Rs. 25. xo as. 

,(3). Rs. 80. 5 as. 10 p. 

16. Reduce to maunds : — 

(i). 9118 chts. (2). 2567 kanchas. (3). 5213 chls. 

(4). 9726812 rattis. 

17. Reduce : — 

(i). 12713 or. to cwt. (2), 73214 oz. to cwt. 

<3)- S tons to ounces. (4). 43705 pounds to tons. 

18. Reduce to bighas ; — 

(i). 62x5 sq. cubits. (2). 9621 chts. (3). 78632 chts. 

19. Reduce 6 ac. 2 ro. 13 po. 6 sq. yds. to sq* inches. 

20. Reduce 9625678 sq. inches to acres. 


Additional Examples XXV.— (Compound Addition.) 

Add together : — ^ 


Rs. 

as. 

P- 

2. Rs. 

as. 


A 

3 - 

/:• 

j. 

d. 

1 - 

6x1 

12 

10 

602 

9 

II 

3 


10 

12 

5 

2 

512 

II 

9 

53 

13 

13 

2 


9 

7 * 8 

3 

410 

10 

8 

25 

*3 

I 

3 


12 

14 11 

I 

309 

9 

7 

27 

12 

xo 

I 


17 

x6 15 

2 


JL 



S, 

€U 

f- 

5. Mds. seers. 

chts. 

30 

17 

10 

z 

*75 

39 

at 

36 

19 

9 

2 

207 

3 * 

5 

38 

4 

0 

I 

900 

2 

3 


5 

I 

0 

504 

35 

4 

— • 



— 

200 

29 

10 


8 
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6. tons. 

cwt. 

qrs. 

tbs. 

oz. 

7. lbs. 

oz. 

dwts. 


25 

*3 

3 

7 

6 

7 

6 

17 

*3 

29 

' 4 

I 

9 

II 

18 

7 

9 

13 

23 

6 

2 

7 

5 

28 

13 

18 

23 

26 

0 

0 

2 

1 

‘ 27 

6 

7 

12 

91 

2 

3 

0 

5 

61 

5 

14 

19 


8. Miles. 

fur. 

po. 

yds. 

9. days. 

hrs. 

mins. 

secs. 

125 

6 

24 

2 

18 

6 

19 

28 

903 

7 

28 

2 

IS 

16 

39 

31 

423 

6 

23 

1 

21 

23 

50 

51 

931 

5 

0 

3 

18 

20 

15 

35 


10. Ac. 

ro. 

po. 

sq. yds. 

sq. ft. 

125 

2 

29 

25 

7 

197 

I 

28 

17 

6 

21 

3 

25 

27 

8 

617 

2 

30 

28 

5 


Additional Examples ZZVI.— (Compound Subtraction). 

Subtract the smaller number from the greater in the following Examples ; 


as. 

pies. 


2. 

Rs. 

as. pies. 


732 13 

10 



5000 



239 9 

8 



325 

10 6 


•• 

£■ 

d. 


4* 

£• 

s, d. 


139 8 

6 



534 

13 10 

3 

87 13 

2 



456 

12 11 

2 

guiqip. 

s. 


6 . 

Mds. 

seers. 

chts. 

122 

13 

11 


132 

11 

9 

103 

IS 

10 


88 

39 

14 
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Tons. 

cwts 

. qrs. 

lbs. 

oz. 

8. lbs. 

oz. 

dwts. grs. 

124 

J 9 

2 

22 

11 

70 

5 

3 2 

88 

17 

3 

20 

10 

57 

10 

16 y 

Miles. 

fur. 

pa yds. 


• 

10. Ac. 

ro. po. 

sq. yds. 

931 

3 

2 

2 


923 

1 29 

28 

817 

7 

25 

4 


732 

3 30 

29 


Additional Examples ZXVII.— (Compound Multiplication). 

1. Multiply : — 

(1) . Rs. 25, 9 as. 4 pies by 12, 14, 16 and 18. 

(2) . j^i2. 17J. by 6, 8, 5 and 7. 

(3) . Rs. 9. 10 as. 13 g. by 47, 53, 59 and 67. 

(4) > 6d. by 40, 48, 56 and 6a 

(5) . 6 miles. 5 fur. 20 po. 2 yds. by 18, 27, 35, 39 and 648* 

(6) . 48 bghs. 16 kths. 14 chts. by 8, g, 27 and 36. 

(7) . 127 nmunds. 25 seers. 11 chts. by 21, 33, 34 and 96. 

(8) . 10 tons. 10 cwt. 8lbs. by 120, 934 and 625. 

(9) . 5 lbs« 14 dwts. 2 grs. by 726, 841 and 1036. 

(lO). 80 sq. yds. 6 sq. ft. 12 $ sq. in. by 8, 27, 45, 64 and 182. 

2. If the price of one maund of sugar be Rs. 8. 10 as. 6 pies, what 
will be the price of 50 maunds ? 

3. The price of two horses and a cart is Rs. 287. 2 as. 3 pies, and 
the price of the cart is Rs« 182. 6 as. 3 pies. What is the^price of 
a horse ? 


Additional Examples ZZVlIL-(Oompoand Division). 

I. Divide : — 

< I). 1^-2482. 9 as. 6 pies by 6, 9 and 13. 

(2) - jf 530866. 17 s. 6d. by 3, 7» 8, 5 and ii« 

(3) . 14436 mds. 14 srs. icht. by 5, *7 and 9. 

(4) * 938 tons. 1 cwu 3 qr 8 . by 3479. 

CS). 2827 lb«. 9 oz. 18 dwts. by 1008 and 1584. 

( 9 ^ 984 fur* 8 po. 6, 7, 11, 31 and 33. 
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(7) * 796 bghs. 2 kths. 8 chts. by 22, 33, 60 and 132. 

(8) . 15 years 7 mo. 13 d. 4h. 34 min. by 33, 34 and 78. 

(9) . 2307 ac, I ro. 20 po. by 3, 5, 7, 15, 21 and 35. 

2. The price of a house with its furniture is Rb'I 202. 9 as. If the 
price of the furniture be 3 limes that of the house, what is the price 
of each ? 

3. If the value of a shilling be 10 as. 3 pies, how many shillings can 
be had for Rs 1 9. 3 as. 6 pies ? 


Additional Examples XXIX.— (Ooncrete Fractions). 


I. Find the value of 

( I ). I of R93. 5 as. (2). ^ of R»-25. 6 as. 

(3)* li Se-aS. 13 as. 15 g, (4). i of £2, 2s, 

(S)* 34- of j£3‘ 6^* (6)* i of 3 yds. 2 ft. 3 in. 

it 

(7). j of } of J of ftS 2 S. 6 as. (8). —of if of 5 mds. 35 srs. 7 chts. 

(9)- j of S ac. * ro. 30 po. (10). of 5 weeks. 

io 

(It). '375 of RS50. 14 as. 8 pies. (12). 725 of S» 28 . 2 as. 

(13). *875 of jC 3. SJ. 6J. (14). S 7 S of ;^t 3 * i«. 


(tS)- 4'309 of ;f 2 . isr. 

(17). 3*0396 of I mile. 530 yds. 

2. Add togethei 
(ib Rs, as. pies, (2). £. 

IO 5 3* 9 

972* 7 

8 6 If 6 

12 13 4f IO 


3. Subtract 

ti). Rs. as. pies. £, 

IO 12 7 | 25 

* 8 10 6 | 10 


<i6). *25 of £2, 7J. Sdf. 

(18), 3 3275 of 3 qrs. 6 lbs. 


/. d (3). cwt. qrs. lbs, 
83* 3 3 18* 

61} 41 I 3 t 

12 5| 61 3* 

IO lof 4 3 i 


r. d. ( 3 ). cwt qrsi 11 s. 
18 10^ 27 2 , I 3 t 

9 7 i 17 1 35! 
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4. Multiply 

(1) . RS17. 9 as. loi pies by 3, 7, 9, 8 and la. 

(2) , 18 mds. 32 srs. 54 chts. by 7, 8, X2 and ii. • 

(3) - 17^- 9K‘ by6, 5, 9and 22. 

(4) . 3 tons 13 cwt. 2 qrs. 13^ lbs. by 9, 13, t8 and 32. 

5. Divide : — 

<i). K»i 25. * pies by 9, 12, 28 and 48. 

(2) . 90 tons 18 cwt. 3 qrs. 12? lbs. by 7, 9, 17, and 30. 

(3) . 100 yds. 2 ft. 7^ in. by 6, 8, 24 and 30. 

(4) . £^o. i8j. by £z, gt. ^\tL 

6. Simplify z — 

( I >. RS4I + 2^ annas + 3i pics. 

(2) - J^ 7 l + 3 f^-+ 2 K 

( 3 ) - 3 t^i miles - 7 A fur, +35|| po. 

(4) - 3ii cwt. +2j qrs - 8J lbs. 

( 5 ) - 2StV yds. -13J yds. +2i ft. + ioj in. 

(6) . I of Rs7. 14 as. +4 of «»^48. 3 as. 6 p.-4 of iU-io. 6 as. 2 p. 

< 7 )» (t + iV) of I guinea of . 4^*1 of 1 crown. 

(8) . ’265 of R925 + *32 of AB-48. 

( 9 ) ' *375 of £u lOf. +1 of 1} of i of £1. Sr. - '5625 of £s^ 

(10). -625 of £j. I/. + -54 of 8r. 3 d^ + x> 27 of £2, isr, 

* 

7. Reduce : — 

( 1 ) . Rs 25 to the fraction of RS28. 2 as. 

(2) . Rs8. 3 as. 4 p. to the fraction of Rsio. 4 as. 6 p. 

( 3 ) * 44* to the fraction of 45- 

(4) * 4*8« 7f. 6 d, to the fraction of £^, 

(5) . 2 cwt. 3 qrs. 14 lbs. to the fraction of 5 tons. 

(6) . 3 cwt. 2 qrs. 14 lbs. to the fraction of i cwu 

< 7 )« 4} of £i to the fraction of } of i guinea. 

(8) . 2 days 3 hours 5 minutes to the fraction of 643 hours. 

(9) . 2 ft 4} in. to the fraction of 1 yard. 

(10). 2 acres 31 po. to the fraction of 5 acres 2 ro. 

(It). I of 2 bghs. 7 kths. to the fraction of 4 bghs. 5 kths. 
ft2). 1 mile 220 yds. 2 ft to the teetioii of 4 miles. 

113)* Ef of 3| of 5^ of 12 cwt to the faction of 1 ton. 

\ {14)0 B21$. to as. 10 pies to the decimal of A925. 
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(15) . ftsxo. 6 as. 6 pies to the decimal of RS20. 

(16) . jC 8 . lorf'. to the decimal of 

(17) - 15^- 7i^- to the decimal of /“i. 

(18) . 3 acres 2 ro. 10 po. to the decimal of 4 acres 3 ra. 

(19) - 4^* to the decimal of 

(20) . I cwt. 2 qrs. 3^ lbs. to the decimal of i ton 4 cwt. i qr. 24 Ib^ 

(21) . I md. 12 seers 8 chts. to the decimal of ^ of 4 mds. 24 seers. 

(22) . 20 hours 20 mi. 20 sec. to the decimal of 4 days 2 h. 30 ro. 

8. Express the value of *002 of 50+ *02 of 100 - *21 of 55 
the decimal of -03 of 80. 

9. What decimal of 3 tons. 4 cwt. 2 qrs. together with 32 tons 12 ewt- 
is equivalent to -375 of 5 tons. 4 cwt. 2 qrs. ? 

10. From what decimal of 500 yards, must 25 yds. 2 ft* 3 in. be sub- 
tracted, that the remainder may be 8 yds. 2 ft. 9 inches ? 


Additional Examples XXX.— (Concrete numbers— Miscellaneous)* 

1. A man having purchased 80 maunds of sugar for 650 sells 
them for Rs 666. 10 as. 8 pies. What will be his gain per seer ? 

2. A man sold 25 horses for Rs 1750 and thereby incurred a loss of 
of 125 on the whole. What was the cost price of a horse ? 

3* A man sold a cow for i. 2 s, jtf, at a loss of 4;. 3flr. Whal 

would have been his gain had it been sold for 2 ? 

4. man buys tea at 51. 6df. a pound and sells it at 6x. a pound. If 

his gain be i. 10s., how much tea did he purchase 7 

5. If ^the value of a guinea be Rs 16. 2 as. 3 pies, how many guineas 
can be had for Rs 1033 ? 

6* If the value of a shilling be 10 as., how many rupees can be given 
for £ 500 ? 

7. 16 maunds of flour can be had for 20 maunds of rice at ^ 3* 
8 as. per maund. What is the price of flour per maund ? 

8. A shop-keeper mixes 10 rods, of rice at Rs. 3. 12 as* roannd 
with 8 mds. of rice at Rs. 4 per maund. Al what price per maund most 
sell the mixture so as neither to gain nor to lose ? 



APPENDIX A, 


39 


9. How much water must a vintner add to wine worth £ 73 - 

at 7 j. 4d, a gallon, in order that by selling it at 4 j. 2 d, a gallon, he may 

just recover the amount of his outlay ? • 

10. A fruiterer mixes 1250 rnangoes at Rs. 3 per hundred with 1325 
mangoes at Rs, 2 per hundred. At what price per hundred must he sell the 
mixed mangoes so as to gain Rs. 39 on the whole ? 

I r. A wine merchant buys 250 gallons of spirits at I2t. a gallon. What 
quantity of water must he add to it, so that by selling the mixture at Ss, 
a gallon, he may gain 15 on his outlay ? 

12. Divide Rs. 512. 6 as. 9 p. between A and so that A may 
receive Rs. 50. 3 as. 3 p. more than B, 

13. Divide Rs. 24. 10 as. 7 p. between A^ B and C in such a way 

that B may receive Rs. 2. 6 as. 3 p. more than Ay and C Rs. 3. 7 as, ip. 

more than B, 

14. Divide Rs. 35. 3 as. 6 p. between Ram and 9 other boys so that 
Ram may receive Rs. 4. 6 as. 2 p. more than each of the others. 

15. Divide Rs. 46. 4 as. between A^ B and C in such a way that B may 
receive Rs. 4. 6 as. more, and C, Rs. 4. 6 as. less than A, 

16. Divide 95, between two persons in such a way that one may 
receive thrice as much as the other, 

17* Divide Rs. 75 among three men in suclf a way that the second may 
receive three times as much as the first, and the third four times as much as 
the second. 

1 8, Divide ;f49. gr. among 2 men, 3 women and 5 boys in sj^h a way 
that each woman may receive twice as much as each boy, and each man 
thrice as much as each woman. 

19. Divide Rs. 109. 2 as. between 2 persons in such a wfty that one 
may receive Rs. 5. 6 as. less than three times what the other receives. 

10. In a heap there are altogether Rs. 15. 10 as.^ worth of fruits, of 
which there are three times as many pears and four times as many plums as 
orangeSi The price of oranges is 6 as., of pears 5 as., and of plums i anna 
per 10. Find the number of each kind of fruit. 

11. An equal number of rupees, half-rupees, four-anna pieces, two- 
amia ideees, double pice and pice amount to Rs. 615. Find the number 
of each coin. 
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22. A person lays out Rs. 1175 in the purchase of an equal nnmlier 
of buffaloes, cows and goats. The price of a buffalo is Rs. 40, of a coW 
Rs. 16. 8 as.,''ond of a goat Rs. 2. 4 as. Find the number of each. 

23. Divide ;^ii8 into an equal nu^iber of guineas, pounds, crowns, and 
half-crowns. 

24. In a box there are 3 times as many half-rupees, 4 limes as many 
four-anna pieces and 5 times as many two-anna pieces as there are rupees ; 
and the whole sum in the box is Rs 99. Find the number of each coin. 

25. The price of a horse and a cow is Rs 121 ; of a horse and an ass, 
Rs 1 16 ; and of a cow and an ass, Rs 36. Find the price of each. 

26. The sum of the ages of Jadu and Gopal is 24 years i month, of 
Gopal and ITaradhan 21 years ii months, and of Jadu and Haradhan 
23 years. Find the age of each. 

27. I low many revolutions will a wheel make in going over 112 yds., 
whose circumference is 10 ft. 6 inches ? 

28. A wheel whose circumference is 9 yds. 6 in, makes 912 revolutions 
in going from one place to another. Find the distance between the two 
places. 

29. The circumferences of the fore-wheel and the hind-wheel of a 
carriage are 8 ft. and 10 ft. resi^ectivcly. How many revolutions will the 
one make more than the other in going over 546 yds. 2 ft. ? 

30. In passing a distance of 150 miles, the fore-wheel and the bind- 
wheel of a carriage make 17600 and 12000 revolutions respectively. By 
how much is the circumference of the hind- wheel greater than that of the 
fore-wha^l ? 

31. In passing a distance of 7 miles the fore-wheel of a carriage whose 
circumference is 9 yds. i ft. makes 528 revolutions more than the hind-wheel. 
Find the circumference of the hind- wheel. 

32. B and C together earned Rsio. 10 as. \o gandat. A and C each 
earneil 5 gandeu more than twice what B did. Find the earning of each* 

33. A man consumes RS31, $ as. I7i gandas worth of rice a year 
If his daily consumption be 1 sr. 6 chts., and if the price of rice be Rs 2. 

8 as. a maund, of how many da]rs does the year consist ? 

34. The daily wages of a labourer is 5 as. 6 p. But he has a 
line of 2 as. 9^p. every day he is absent from work. He receives iby. it as. 

9 p. for the month of Jane. For how many days was he absent ? 
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35. Divide Rs3i. 12 as. into two parts so that one part may be 
5 times as great as the other. 

36. 24 men can do a piece of work in 8 days. How many* men will do 
the same piece of work in 12 days ? ^ 

37. A person started with a certain sum of money in his pocket. To 
the first beggar whom he met on his way, he gave ^ of what he had and 3 
pice more ; to the second beggar whom he met, he gave f of what remained 
and 3 pice more ; and to the next beggar he gave { of what still remained 
and 3 pice more, after which he had nothing more left. With what sum did 
he start ? 

38* If I rupee be equal to is, gd., what is the value in Indian money 
of £ 98. gs» d 4 . ? 

39. Jadu earns Rs 3. 9 as. a month more than Keshab* At the end of 
a year their earnings amounted to Rs 113. 9 as. Find how much each 
earned* 

40. If the expense of gravelling a road 30 ft. long be R t. 8 as.» 
what will be the expense of gravelling another road of equal breadth whose 
length is i mile ? 

41. Rs 41 were divided amongst 100 children, each boy getting 8 as., 
and each girl 4 as. ; how many girls were there ? 

42. Sound travels at the rate of 1 140 ft. a second. If a gun be fired at 
a distance of 4 miles 560 yds., how long will it be, after seeing the flash, be- 
fore the report is heard ? 

43. In a box there were Rs 13. 11 as. i pice in half-rupees and pice. 
A man whe.i asked to count the coins, counted them in darkness, an^ thinking 
•them all to be pice said that they amounted to R i. i a. 3 pice. How 
many half-rupees and pice were there in the box ? 

44* In a box there are Rs 26. 4 as. consisting of half-rupjes and pice. 
If the ninnber of half-rupees is 30 less than the number of pice, And the 
number of each. 

45« I have a certain sum of money to be distributed among a certain 
QOmber of boys, and I find that if 1 give Rs 3. 8 as. to each I shall spend 
Rs 12. 8 as. too little, but that if 1 give Rs 4. 12 as. to each I shall spend 
RSfiBk .12 a. too gsuch. How much have I to spend ? 

46i> The monthly income of is Rs 18. lOas. and tha^ of j 9 is Rs ifi. 
X2 AS. In what time will A earn Rs 39. 10 as. more than B1 
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47. Ram is as much older than Syam as he is younger than Hari. 
The respective ages of Hari and Syam are 28 years 8 months 6 days and 20 
years 6 montl;is 4 days. Find the age of Ram. 

48. The circumference of the hind-wheel of a carriage is twice that of 
the fore-wheel. In passing a distance of 1 mile, it was found that the fore- 
wheel made 880 revolutions more than the hind-wheel. Find the circumfe- 
rence of the fore-wheel. 

49. One-third of A's money was equal to f of iS’s money, and was 
Rs. 25 less than ^’s money. Find what each had. 

50. I have to be at a certain place in a certain time, and I find that 
if I walk at the rate of 4 miles an hour I shall be minutes too late, but if 
I walk at the rate of 5 miles an hour, I shall be 6 minutes too early. What 
distance have I to go ? 

51. Find the value of— 

lollis. loz. . J^ 3 - 9 rf- . gsy<^s- I ft- Sin. .. 

Iilhs. 8 oz. ^ I 0 s» ^ 14 yds. I ft. 8 in. ^ ^ 

of *0416 of a day. 

52. The sum of the ages of A and B is now 55 years, and 5 years ago 
wtf’s age was <8 of B'z, Find their present ages. 

53. A certain sum was divided among Ay By C and D in such a way 
that A received ^ of the whole. By ^ of what remained, C, of what still 
remained, and D the rest. If what D received amounted to Rs. 60, find 
what Ay B and C each received, 

V 

54. A and B can do a piece of work in 8 days, A and C in 10 { days, 
and B and C in 9i^ days. Find in what time A alone can do the whole work* 

55. A and B can do a piece of work in 6 days, B and C in 7 days, and 
Ay B and C in 4 days. Find in what time A and C can do the work. 

A 

56. A can do ^ of a piece of work in 4 hours ; B, { of the remainder 
in 1 hoar ; and C the rest in 20 minutes. In what time can they all together 
finish the work ? 

t 

57. What A can do in 4 days, B can do in 6 days ; and what B can do 

in 10 days, C can do in 8 days. How long will it take C to fint^ wl»f 
A can do in 18 days ? > 
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58. A man bequeathed his property among his two sons and one 
dau^ter in such a way that the eldest son got W of the whole property, the 
youngest ^ of the remainder and the daughter the rest. Of the sons one got 

Rs 784 more than the other. Find what the daughter got. 

• 

59. If A's 5 months* income be equal to B*s 8 months’ income, and if 

one month’s income be equal to Rs 2. 10 as., what will be the income of 

both for 6 months ? 

60. A woman walks twice as fast as a boy, and a man 3 times as fast as 
a woman. How long will it take a man to walk the same distance which a 
boy walks in 15 hours ? 

61. A and B had respectively 15 and 17 pieces of bread for their own 
consumption. But when C came in, they divided each bread equally into 
three parts and each took a part. C gave them a rupee when he went away. 
Find how the rupee is to be divided between A and B. 

62. A wine merchant buys 180 gals, of wine at 9^. 6 d, a gallon. How 
much water must he mix with it, so that by selling the mixture at Ts* a 
gallon, he may gain /16 on his outlay ? 

63. Divide I guinea among A^ By C and D in such a way, that B*s share 

may be >3 more than A^s , Cs share *3 more thad B% and I^s share >3 more 
than Cs, 

64. In a box there are 2*5 times as many half-rupees, *07 times as many 
four-anna pieces, and 1 *2 times as many two-anna pieces as there rupees ; 
and the whole sum amounts to Rs 217. 12 as. Find the number of coins 6 f 
each kind. 

• 

. 65. There are 6 classes in a school. In the first class the number of 
boys is *25 of the whole ; in the second class *45 of the whole; in the third 
class *05 of the whole ; in the fourth class 40 ; and in the fifth class, half as 
many as in the sixth class. The whole number of boys is 40CX Find the 
number of boys in each class. 

. $ 6 . A And B began business with equal capitals. At the end of one 
gained R8400, and B lost *125 of his capitaL B then had *625 of 
ndiat A had. How much had each at first ? 
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67. Divide Rsiooo between A and B in such a manner that 4 times A's 
share together with 8 times share may amount to Rs 6300. 

68. Two passengers going to the same place have 7 mds, of luggage 
between them, and are charged for excesjs of luggage Rs. 4. 6 as. and Rs. 3 , 
10 as. respectively ; had the luggage all belonged to one of them, he would 
have been charged Rs. 9. 10 as. for excess. How much is allowed free ? 

69. Mangoes are bought at Rsi2 per 100 ; at what price per lOO must 
they be sold that the gain on RS300 may be equal to the selling price of 400 
mangoes ? 

70. If 44 oxen in 5 weeks eat up the grass on a certain held and what 
grows upon it during the time ; and 26 oxen cat up the same in 11 weeks ; 
how many oxen will it maintain for 15 weeks, supposing the grass to grow 
uniformly during the time ? 

71. Gold is bought at £4. $ pei* oz. ; and sold at £4. Sr. 

per oz. What is the largest unit of money in which both prices can be ex- 
pressed as integers ? and what is the smallest integral number of ounces the 
value of which can be exactly expressed in £ at both prices ? 

72. Pandit Iswar Chandra Vidyasagar died on July 28 of 1891. If he 
lived 25873 days including the day of his birth and of his death, find the 
date and year of his birth. 

73. Guns are fired at intervals of 15 minutes in a town towards which a 
railway train is approaching at the rate of 40 miles an hour ; if sound travels 
at the rate of 1152 feet per second, at what intervals will the passengers hear 
the reports 1 

74. A cistern has a supply-pipe and a waste-pipe attached to it. If both 
the pipes ars opened together, the cistern is filled in 14 hours 40 minutes ; 
but if the waste-pipe is opened an hour and a half after the supply-pipe, 
the cistern is filled in 10 hours 40 minutes. In what.time can the supply-pipe 
fill the empty cistern ? 

75. A leaky cistern is filled in 9 hours with 40 palls of 3 gallons each# 
but in 5 hours with 25 pails of 4 gallons each, the pails being poured in at in* 
tervals. Find how much the ctstm bt^di, and in what time the watet would 
waste away. 
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Additional Examples ZXZI.— (Square and Onblc Measure.) 

1. What length of paper J of a yard wide will be required to cover the 
walls of a room 28 fu 5 in. long, 20 ft. 7 in, broad, aad 15 ft. 6 in. high ; 
and what will it cost at 9 as. per yar^ ? 

2. Find the expense of painting the walls and the ceiling of a room 
18 ft. £ in. long, 14 ft. 9 in, broad, and 9 ft, high at 4 as. 6 p. per sq. yard> 

3. In a rectangular court, which measures 120. ft. by 80 ft., there are 
four rectangular grass plots, measuring each 24 ft. 6 in. by 19 ft. ; find the 
cost of paving the remaining part of the court at Ri. ii as. per sq. 
cubit. 

4. A man owns a rectangular plot of land measuring 20 bghs. 6 kths. 
hy 13 bghs, 6 | kths. Out of it he sells four plots the dimensions of each 
of which are exactly one-fourth of those of the whole plot. What quantity 
of land does he retain ? 

5. A reservoir is 25 ft. 5 in. long by 12 ft. lo in. wide ; how many 
cubic feet of water must be drawn off to make the Surface sink one foot ? 

6. Find the expense of painting the outside of a cubical iron-chest, 
whose edge is 2 ft. 7 in. at R i. 2 as; per sq. yard. 

7. A piece of cloth 6 times as long as it is broad costs Rs 147 ; suppos* 
ing its price to be Rs 4. 8as. per sq. yard, find the dimensions of the piece. 

8. What will be the cost of covering the i^alls of a room 26 ft. long, 20 
ft. broad, and 1 5 ft. high with half-anna postage stamps each measuring ( of 
an inch by | of an inch ? 

9. Flow many Chunar stones each 2 cubits square will be r/quired for 
paving a street 45 feet wide, surrounding a square, the side of which is 270 
fC6i ? 

lOw A rectangular plot of land 80 yds. long and 40 yds. ^broad has a 
path inside it running along its sides. It has also two paths running through 
Its middle and crossing each other. All the paths are of the same uniform 
breadth of 8 ft. Find the cost of gravelling the paths at the rate of Ri. 9 as. 
per* 100 sq. ft, and of covering the remainder with turf at the rate of 5 as* 
per too sq. feet. 

‘ iU Find the expense of lining a cistern, xoft. yin. long, 5 ft. Sin. 
broad, and 5 ft. deep, with lead, at Rsia a maui^, which weighs 8 seers per 

foot. 
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12. A lawn 1800 ft. long and 1200 ft. broad is to be raised 2 ft. if in., 
and for that purpose a moat of a uniform breadth of 45 ft. and of uniform 
depth is dug all round the lawn. What must be the depth of the moat in 
order that there may*be soil just sufficient for the purpose : 

13. If there be 3456 bricks each measuring 10 in. by 4f in. by in. 

in a rod of brick- work 12\ in. thick, how much mortar is there to a brick ? 

14. During a rainfall of an inch and a half, 15 1 tons, 18 cwt. 2 qrs. itb. 
of water fell on an acre of land. How many ounces would there be in a cubic 
foot of water ? 

15. A square field is bordered on the outside by a path 12 ft. wide, the 
field and the path together occupying 10 acres. Find the cost of gravelling 
the path at the rate of R i per 100 sq. feet. 

16. The cost of levelling a lawn-tennis ground which is half as long 
again as broad at 10^/. per sq. yard is £ 248. is. 30^. Find the cost of en- 
closing it with an iron railing at ys. Sd. per yard. 

17. A rectangular cistern open at the top, 10 ft. long and S ft. broad, 
is made of sheet lead every sqaarc foot of which weighs 16 lbs. If the 
weight of the cistern be a ton and a half, find approximately the number of 
gallons of water that the cistern can hold, assuming that a cubic foot of 
water weighs 1000 ounces. 

18. The matting of a room half as long again as broad at 5as. per sq. 

foot costs Hs 187. 8 as., and the painting of the walls at 9as. per sq. yard costs 
Rs 100. Find the height of the room. « 

19. A box with a lid is to be made of plank an inch and a half thick, 
and the external dimensions are to be 2 ft, 18 in., and 15 in. How many 
square feet of plank will be required ? 

20. Find the cost of whitewashing the ceiling and the inner and outer 
sides of thd'walls of a room, 30 ft. long, 20 ft. wide, and 18 ft. high, at 
I pie per sq. foot ; the walls being 2 ft. thick and 4 ft. higher at the outside. 

21. A room 35 ft. 6 in. long and 25 ft. 6 in. broad was carpeted with 
a certain material. If the room had been 4 ft. longer and 2 ft. 6 ill. 
'bloader, the additional cost would have been Rs. 351. 5 as. How much 
did it cost to carpet the room ? 

( 

22. The outer dimensions of a wooden box are 3 ft. 6 in., 2 ft. 4 in., 
and X It. 7 in. respectively, and the box is made of wood 2 in. thick. 

the cost of lining the inside with velvet at Rs* 6. xa as* pei sq. yard. 
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33 > A cistern 175 yds. long, 70 yds. broad, and 18 yds. deep, has 
water in it 6 yds. deep ; find how many oblong pieces of stone each 3 ft. 
9 in. long, 1 ft. 2 in. broad, and 10} in. thick, must be throwh into it that 
the water may rise just to the brim. ^ * 

24. A cubic foot of gold weighs 19 times as much as water of the same 
bulk. Find the weight of the gold which a box made of wood an inch and 
a half thick, and with external dimensions 5 ft. 3 in., 3 ft. 3 in., and 2 ft. 
3 in. respectively, can contain, a cubic foot of water weighing 1000 ounces. 

25. A hollow rectangular iron pillar 24 ft. high, is made of sheet iron 
1 4 in. thick ; anti the hollow part is one foot square at the end. Find the 
cost of the pillar at the rate of lls. 7. 8 as. per maund, a cubic inch of iron 
of the same quality weighing 24 chataks. 


Additional Examples XXZII.— Practice. 

1. Find the cost of 19 qrs. 5 bus. 2 pks. of wheat at £ 2 » 12x. lOef. 
per quarter. 

2. What is the rent of 34 ac. 3 10. 23 po. at 2 J guineas an acre ? 

3. Find the dividend on Rs, 3456. . •. at 13 as. 9 p. in the rupee. 

4. Find the price of 12 mds. 16 srs. lO cbts. of milk at Rs. 6. 8 as. 
per maund. 

5. Find the cost of 12 pipes, 24 gals. 3 qts. of wine at £go, los, 
a pipe. 

6. Find the cost of 4 hhds. 1 bar. 7 qts. of beer at £ 2 f^s, fid. a 
barrel. 

7. A bankrupt can pay 1 1 as. 10 p. in the rupee. How ptuch will a 
creditor get whose debt is Rs. 5678. 8 as. ? 

8. Find the value of 17 oz. 13 dwts. 17 grs. of gold at Rs. 65. to as. 
per ounce. 

9. Find the price of 7 oz. 5 drs. 18 grs. of quinine at Rs. 6. 4 asf 
per ounce. 

. 10, Find the price /.Of 13 kahuns, ll sollies, 9 pallies, 3 reks, 1 kuokl 
$iMan at Rs. xofi. 10 as. 8 p. per kahun. 
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Additional Examples ZZZin.-Batio and Prowiition : 

Bole of Three. 

1. A map is dfawn on the scale of i inch to 32 miles ; in what ratio 

are lengths diminished ? ^ 

2. A map is drawn on the scale of i cubit to the lipear bigha ; in what 
ratio are areas diminished ? 

3. A model is made on the scale of half an inch to the foot ; in what * 
ratio are volumes diminished ? 

4. AVhat is the ratio of (1) a pound Troy to a pound Avoirdupois 
(2) a pound Avoirdupois to a bazar maund, and (3) a bigha to an acre ? 

5. The length of a room is one*third as much again as that of another» 
and the breadth of the latter is one-fourth smaller than that of the former ; 
what is the ratio of their areas ? 

6. The amounts of work done by two mep in an hour are as 10 : 12, 
and the times they work as 15 : 10; what is the ratio of the wages they ^ 
should receive ? 

7. Supposing the value of diamonds to vary as the square of their 
weight, what is the ratio of the price of a diamond weighing 8 rattis to that 
of another weighing 12 rattis ? 

8. What is the ratio of a man’s net income when the income-tax is 
4 pies in the rupee to that when it is 5 pies in the rupee ? 

9. A bankrupt can pay 10 as. 8 p. in the rupee ; find the ratio of his 
assets to his debts. 

10. \Can 10 maunds of liquid measure and 12 feet (linear, square, or 
cubic) have a ratio ? 

11. Two boxes are of the same shape, and the length of the one is 
times the length of the other ; what is the ratio of tlfhir cubncal contents ? 

12. Two barracks are of the same shape, and the height of the one 
Is times the height of the other. Supposing a soldier requires 1000 cubic 
i^et qf air, what is the ratio of the numbers of soldiers which the two 
racks can respectively accommodate ? 

13. Show that the thickness of an eight-anna piece will be not 
t of the thickness of a rupee if they are of the shape. 

14. ^ can walk 17J miles in 7 hours, A i^Acubitaa^iiiinuta. 
What if the ratio of their rntes ? 
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15. A can walk half as fast again as but A*s journey is onc-third as 

much longer again as B*s ; what is the ratio of the times they take on their 
journeys? * 

16. One milkman adds 6 seess oP water to 16 seers of milk, and an- 
other 9 seers of water to 24 seers of milk ; compare the quantities of milk 
in the 4wo mixtures. 

17. The rupee weighs 180 grs. Troy, and the ratio of the quantity 
of pure silver in it to that of alloy is ii : i. How many rupees can be 
coined out of a lump of pure silver weighing 35 lbs. 4 oz. 3 dwts. 18 grs. ? 

18. The shilling weighs ^ of i pound Troy, and contains pure silver 
and bronze in the ratio of 37 : 3. How many shillings can be coined out 
of a lump of pure silver weighing 1 1 1 lbs. ? 

19. A mixture weighing 39 gallons contains wine and water in the 
ratio of 7 ; 6 ; how much water must be added to it that the ratio of wine 
to water may be 3 : 2 ? 

20. A takes 5 paces for every 6 paces of Bt but 4 paces of A arc 
equal to 5 of ^ ; find the ratio of the rates of A and B, 

21. Find a fourth proportional to 

(1) . '428571, ' 90 , and -916. 

(2) . 123, 891 guineas, and Rs. 149. 7 as. 8 p., 

(3) . 9 tons, 245 mds., and 1234. 

(4) . 1541, 1943, and 207 kathas. 

(5) . I dwt,, I cwt., and 1 hour. 

(6) . I sq. bgh., I sq. pole, and 6 srs. 4 chts. 

(7) . 306 men, 3^3 men, and 2 dandas 6 pals. 

(8) . 3 hrs. 45', 7 prahars 3 dandas 45 pals, and 7 pals 30 vipals. 

22. Find a third proportional to 

(X). i|H and 5 - 8 S 7 I 42 ' 

(2)« I guinea and x moidore. 

< 3 ). 1 $ cwt. I qr.^ lbs. and i md* 30 srs. 

(4) . Half an acreVd ii sq. kathas. 

(5) . 4900 centigrams and 7 kilograms. 

(6j. I kilometre and 1 inch. 

4 
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23. Find a mean proportional between 

(1) . iitand.437S« 

(2) . I R. and I a. 

(3) , 2 powas I cht. and 2 s'rs. i powa. 

(4) . 1 acre and 2 sq. kathas. 

(5) . I pal and 6". 

(6) . 10 litres and i cubic metre. 

24. If 1 23^ yards of cloth cost ix. how many yards can 

be bought for i s. 3^ d. ? 

25. If a farm containing 400 bghs. 17 kths. 13 chts. be let at Rs. $0779 
7 as. 8 p. for the year, what is the rent per bigha ? 

26. If 12 men or 18 boys can reap field in 26 days, in how many 
ilays will 18 men and 12 boys reap another field thrice as large ? 

27. How many yards of silk at Rs. 5. 10 as. 8 p. per yard must be given 
in exchange for 76^ yards of linen at R. i. 5 as. 4 p. per yard ? 

28. An insolvent debtor can pay 10 as. 7^ p. in the rupee ; how much 
will a creditor lose whose debt is Rs. 1000. 8 as. ? 

29. A creditor of an insolvent debtor loses £331 • Js. gid. on a debt 
of ;£'i200. 10 s. How much can the insolvent pay in the pound ? 

30. If a rectangular plot of land 203 rasis long and 144 rasis broad 
cost Rs. 41760000, what will be the price of another rectangular plot 
49 rasis long and 37 rasis broad at the same price per square bigha ? 

31. '^f a rectangular plot of land 275 ft. 6 in. long and 56 ft. 3 in. 
broad cost ;£’39039. 3 s. 4 whal must be the breadth of another rectangular 
plot which is lOO ft. 6 in. long, and which costs ;£i 58 i 9 . 8 j. io| d, at the 
same price^'per acre ? 

32. A zemindar employs a manager on Jam I, 1800 at a yearly salary 
of Rs. 821. 4 as. ; he leaves the situation on the 24th May following ; what 
ought he to receive for his services, the first and the last days being both 
included ? 

33. A person after paying 5^ pies in the rupee for income-tax on his 
income has Rs. 3652. 5 as. 6 p. remaining ; wha^^d he at first ? 

34. A mvi working 7^ hours a day, does a piece of work in IX days ; 

how many hours a day must he work to do it in 10 days ? > 



APPENDIX A. 


' 51 

35. Five horses and 8 cows together find sufficient grass on a certain 
field ; and 7 cows eat as much as 9 horses ; what must be the size of a field 
relatively to the former, which will support 16 horses and 12 edws ? 

36. A alone can do a piece of %({ork in 6 days, and ^ in 7 days, work- 
ing 13 hours a day ; find in what time A and B can do it together, working 
7 hours^a day. 

37. If a threepenny loaf weighs z8 oz. when wheat is at 12s. 
a quarter, what should it weigh when wheat is at ;4‘io. 7 r. a quarter ? 

38. If a threepenny loaf weighs i lb. 8 oz, when wheat is at 2-34 j. 
a quarter, what is the price of wheat per quarter, when the threepenny loaf 
weighs I lb. 2 oz ? 

39. If 14 chairs and 5 tables cost Rs. 207, find the cost of 12 chairs 
and 6 tables, the cost of 10 chairs being equal to that of 3 tables. 

40. If 300 mangoes can be had for Rs. 25. 14 as., and 34 pomegranates 
for Rs. 8. 10 as., how many pomegranates should he had in exchange for 
550 mangoes ? 

41. In a certain town the population at the beginning of a year was 
2679799, at the end of the year 2680650. Find by how many the 
papulation of another town would increase at the end of a year at the 
same rate, the population at the beginning of the year being 3926803. 

42. A merchant in Calcutta bought of a rdcrchant in London goods 
worth £730, and paid ;^13 for freight. If a rupee be equal to i s. 

for how many annas must he sell goods for which he paid i x. to the London 
merchant, in order to gain £60 on the whole outlay ? 

# 

43. If a certain quantity of rice serve 391 men for 18 days at the rate 
of 17 ox. a day for each man, how many ounces a day will each man get, 
when the same quantity of rice serves 578 men for the same time 

44. If 256 horses can be kept for a certain sum when grain is at Rs. 2 
6 a^. 6 p. per maund, how many horses can be kept for .the same sum when 
graifn is at Rs. 2. 10 as. 8 p. per maund ? 

45, . If 12 men can do a piece of work in 5 days working 81 hours a 
day, how many hours a day must 17 men work to do in 18 days a piece 
of work three times as great ? * 

46. If 10 men can d6 a piece of work in 8 days working 7J hours 
a ditjri in how many days of 8 working hours each can 23 men do another 
Ifork twice as great ? 
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47. If 5 men can do as much work as 7 hoys in the same time* and 
if a piece of work be done by 18 men and 9 boys in 17 days, how many 
days would 9 men and 18 boys take to do the same ? 

• , 

48. If the cost of printing a bookfof 469 pages, with 23 lines on each 

p:i!:;e, and on an average 10 words in each line, be 335 Rs., what will be 
ihc cost of printing a book of 322 pages, with 2$ lines on each page, and 
8 words in each line ? 

49. If 7 men can do as much work as 9 boys in the same time, and 
if a piece of work be done by 13 men and 15 lioys in 13 days working 
5 hours 48 minutes a day, how many men must be associated with 24 boys 
to finish a piece of work thrice as great in 22^ days of 6J working hours 
each ? 

50. A man pays an income-tax of 5p. in the rupee on | of his income ; 
at what rate per rupee docs he pay on his whole income ? 

51. When the income-tax is p. in the rupee, a person has to pay 
Us. 122. 13 as. 9 p. less than when the tax was 5 p. in the rupee ; And his 
income, 

52. When the income-tax is 84^. in the pound, a person has to pay 
^271. S 5. cL more than when the tax was 5I </. in the pound ; find his 
income. 

53. ji contracts to perform a piece of work in 48 days and einpIo)rs 
a ccitain number of men ; at the end of 18 days he Ands that only 
one-third of the work has been done ; he then employs 13 additional men 
and is able to fulAl his contract. How many men did he employ at 
first ? 

54. The area of a triangle varies as the product of its base and its 
aliitude. If the l>as€ of a triangle be 3 bghs. 17^ kths, and its altitude 
2 bghs. 3^ Icihs., what is the altitude of another triangle of equal area, thcr 

base of which is 16-90 poles ? 

55. The volume of a sphere variet t» the cube of its radius. Find 
the volume of a sphere of radius I ft, d in., supposing the volume of another 
sphere of radius 2 ft. 3 in* to be 176715 aib. yds. 

56. A clock which is 7' too fast at 8 A. M. on Sunday loses 2' S*" 

day ; what time will it show at x P. M. on the following Thur»dayt.«B^ 
when will it show correct time ? 
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S7< Two clocks of which one gains 1*44'’ ami the other loses 40” a day 
Me both set right at 1 P. m. on Sunday ; when will the one gain 18' on the 
other, and what time will each then show ? * 

58. A clock which is 4' 5* too fjist at i p. M. on Wednesday is 1' too 
slow at 9*30 p. M. on the following Tuesday ; how much did it lose in at 
day? ^ 

59. A clock gains 3’ 36* a day ; how must its hands be placed at 
tx «30 A. M. SO as to indicate correct time at 9-30 v. M. ? 

60. One watch gains minutes, and another gains 3I minutes a day : . 
the first is set right at i 1*. M. on Sunday, and the second at 10 A. M. on the 
following Monday : when will they indicate the same time ? 

61. A clock which shows correct time at 9*30 1*. M. on the ist of June 
loses 3' 45* a day. What is the true time when the clock* indicates 3-30 A. m. 
on the 7th of June following ? 

62. A clock is set right at t p. M. on Sunday, June 9, 1895, and at 
5 A. M- on the following Tuesday it is 3' 45" too fast. Suiiposing its rale 
regular, when will it again indicate true time ? 

63. A clock was 16^ loo fast at 6 r. M. 40 days ago, and to-day at the 
same hour it is 16' too slow ; when did it show true time, and when will it 
again indicate true time ? 

64. Two watches strike one together on Mtonday afternoon ; on the 
next day one of them indicates 9 h. 17' p. m. when the other indicates 
9-30 P. M. How much must the faster watch be put back or the slower 
put forward, in order that they may strike Ave together on Vl^dncsday 

morning ? 

65* A watch which was 2*3 min. too fast at a quarter to 9 A. m. on 

♦ 

Jti’fie 5, was 10-8 minutes too slow at 10 p. m. on June 11 ; when was it 
exactly right ? 

66. Two watches arc set right at 9 p. m. on Monday, At i p. m. on 
ihe following Wednesday one of them is found to indicate 4' 10* past one, 
and the other to Indicate 12 h. 57' 5*. Supposing their rales regular, what 
time will the former indicate when the lattet indicates 53' past 8 p. M. on 
Um following Friday ? 

- ,67. A clock set right at I P. M. indicates 8 min. to 9 at ^ P. M. What 
' if true time when the clock indicates 9 o’clock ? 
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68. Two clocks, one of which gains 5' 33*3" in 20 hours and the other 

loses 9* 16' ifi 44 hours, are both set right at I o’clock P. M. on Monday ; 
when will they again strike together ? ^ 

69. Two clocks, of which one gains and the other loses 1} minutes in 
an hour, strike twelve o’clock together ; what will be the interval, measured 
by a correct clock, between their respective striking one ? 

70. At what time between 10 and 1 1 o’clock are the hands of a watch 
(i) together, (2) exactly opposite, (3) at right angles to each other ? 

71. At what time between 7 and 8 o’clock are the hands of a clock 
(i) 19 minute-divisions apart, (2) 23 minute-divisions apart ? 

72. A clock is 6' too fast at i p. M. and it loses i’ 30" per hour. What 
is the true time when its hands are at right angles between 3 and 4 o’clock 

p. M. ? 

73. A watch is S' too slow at noon, and it gains 2' per hour. What 
is the true time when its hands are directly opposite for the fifth time after- 
noon ? 

74. A clock indicates correct time when its hands are together for the 
third time afternoon ; if it lose 2’ 12’* per day, what time will it indicate 
at I F. M. on the following day ? 

75. A watch, in which the hour-hand has been displaced, shows the 
time to be 48' past 9, and the two hands are together : the time is between 
9 and 10 o’clock. Find by how many minute-divisions the hand has been 
displaced. 

76. If the hands of a clock come together every fiSiViWr (Inie 
time), how much does the clock gain or lose in a day ? 

77. A can give B 41 yds. ift. in a race of 100 yds. and C can give B 
72 yds. in a race of 270 yds. How much can A give C in a half-a-mile 
race ? 

78. In a mile race A gives B 200 yds. start and beats him by 93 ydSt 
I ft. If A runs the mile in min., how long will B take ? 

79. A can give B 10 yds. in a race of 200 yds., and B can give C 
80 yds. in a race of 380 yds. K C runs a mile in 11 min., how long will A 
take to run the same distance ? 

80. A ' can give B 220 yds. and B can give C ig6 yds. 2 ft* In a iiuse 
of 2 miles ; how much should A give C that they may mn a dead heat P 
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8 1. In a game of billiards B can give A 35 points out of 323, and C 
can give B 24 points out of 432. How many can C give A out of 361 ? 

82. In a game of skill A can give to B 666 points out of I739y and to 
C 258 points But of 2021. Which i^the better player, ^ or C} How many 
points can the one give the other in a game of 1681 ? 

83. In a mile race A can give B 220 yds. and B can give C 330 yds. ; 
if A sAid C run the race, who will win and by how much ? 

84. A can give B 26 yds. in a race of 350 yds., and B can give C 
32 yds. in a race of 288 yds. What is the length of a race-course on which 
A beats C by 31 yds. ? 

85. A and B run a mile race, and A wins by 272 yds. A and C run 
over the same course, and A wins by 31". B and C run, and B wins by 
14". In what time can A run a mile ? 

86. In a game of billiards A can give B 18 points and B can give C 75 
points out of 270. How many should A give C so as to make an even 

match ? 

87. A can give B 640 yds*, and C 320 yds*, start in a three-mile race ; 
C can give B a start of I* 17" in a race of 5^ miles. In what time can each 
run a mile ? 

88. A can give C 60 yds. in a mile race ; B can give D 966 yds. in a 
race of 2 miles 183 yds., and C can give D 1729 yds. in a race of 3 miles 
401 yds. If A and B run a mile, which will win and by how much ? 

89. If Rs. 26 are equivalent io £2, gs, 3^^/., 301. to 37 J francs, and 

91 francs to aS-S rubles, express a ruble in Indian money. ^ 

90. If 1541 sheep are worth as much as 2479 goats, 2109 goats as much 
as 209 buffaloes, 1679 buffaloes as much as 3431 oxen, and 8789 oxen as 
much as 391 horses, how many horses should be given in exchange for 1311 
sheep ? 

91. If A can do as much work in 4f days as ^ in 5 days, B can do 
tts ittuch work in 7 days as C in 8| days, and C can d6'sCS much in 15 days 
as /> in I9i days, find in how many days A, 3 and C can together do a 
piece of work which D alone can do in 13 days. 

92. A hare is 100 of her own leaps^fore a greyhound. She takes 4 
leaps for every 3 that he takes, but 5 of the greyhound’s leaps cover as much 
.ground as 7 of the hare’s ; how many leaps will the greyhound have taken 
before he overtakes the hare ? 
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93. Two trains start at the same time, one from Howrah and the 

other from Allahabad, and proceed towards each other at the rates of 40 and 
24 miles per hour respectively. When they meet, the faster train has run 
141 miles more than the other. Find the distance between Howrah and 
Allahabad. • 

94. A man can row 141 miles down a stream in 9 hrs. 24 min. and 
low back in 23 hrs. 30 min. Find the rates of the man and the stream. 

95. Two persons are 119 miles apart in 7 hours, when they row from 
the same place in opposite directions ; but they are 19J miles apart in 13 
hours, when they both row down the stream. Find the rate at which each 
can row per hour. 

96. Two trains 44 yds. and 121 yds. long respectively, run at the 
rales of 40 miles and 20 miles per hour on parallel rails : find how long a 
person in the first train would take to pass the other train, and how long the 
two trains would take to pass each other, supposing the trains run (l) in 
opposite directions, (2) in the same direction. 

97. A train 66 yds, long, overtook a person walking in the same 
direction along the line at the rate of 5 miles an hour, and passed him in 9* ; 
later on, it overtook another person walking in the same direction, and 
passed him in 8-4375 seconds. At what rate per hour was this second 
person walking ? 

98. A monkey, in climbing up a greased pole 136 ft. 4 in. high, as* 
cends 12 ft. 8 in. and slips down 7 ft. 3 in. in alternate minutes : how long 
will it take him to get to the top ? 

99. k mail train and a passenger train start from Howrah at the same 
lime; the former travelling at the rate of 48 miles an hour reaches Cawnpore, 
a distance of 684 miles, 8 hrs. 33' before the latter. Find the rate of the 
latter. 

loa Two guns are fired from the same place at an interval of 1 hr. ijK 
36" ; but a i>erson going towards the plate observes that i hr. elapse 

between the reports: if sound travels 1154 A. per second, find his rate 
of travelling in miles per hour. 

loi. A man is to be at a certrin place at a certain hour, and finds that 
if he walks at the rate of 4^ miles an hour, he will reach the place 35 min. 
too late ; and if .at the rate of 6 miles an hour, he will be there 20 min, too 
early. What distance has he to travel ? 
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102. A man rides at the rate of 352 yds, per minute, and siopi 6 

ttalnutes to change horses at the end of every sixth mile ; how long will he 
take to go a distance of xoS miles ? . 

103. If «9 fires burning 8 hours^a day consume ii^maunds of coal in 
24 days, how many hours a day can 40 fires be kept burning for 18 days with 
a stock of 225 maunds of coal ? 

104. If x6 masons build a wall 60 ft. long, x6 ft. high, and 3} ft. thick 
in 18 days working 7 hours a day, what is the height of another wall 400 ft. 
long and 4^ ft. thick, which 85 masons can build in 48 days working 6 ^ 
hours a day ? 

X05. If 16 compositors set up 18 sheets of 16 pages, each page contain- 
ing 38 lines of 48 letters, in 19 days of 6 working hours each ; how many 
compositors will set up 28 sheets of 12 pages, each page containing 54 lines 
of 56 letters, in X4 days of 7 working hours each ? 

106. If 846000 bricks each 13. in. long, 5J in. broad and 3I in. thick, 
are required to build a house, how many bricks which are one-fourth less in 
every dimension will be required to build another house half as large again 
as the former ? 

X07. A ship having a crew of 201 men and provisions for 70 days at 
24 oz. a day for each man, encountered a storm after 15 days and lost 8 of 
her crew ; and on the same day took on board 2f persons from a wreck : 
what must the daily allowance of each man be ^uced to, that the provisions 
might just last for 67 days more ? 

108. If in an asylum 240 beggars be fed 31 days for Rs.950 when rice 

is at Jte-. 4. X2 as. per maund, what is the price of rice per maund when 
403 beggars can be fed 30 days for Rs. 1665. 10 as. ? * 

109. If the fourpenny loaf weighs 4-37lbs. when wheat is at 14*902'7 x. 

per bushel, what ought the sixpenny loaf to weigh when wheat is* at 72*83 x. 
per quarter ? 

Jia A contractor agreeing to finish a piece of work in a fixed time 
employs 4750 men who work 8 hours a day. After f of the time has expired, 
he finds that only A of the work has been done, and then 590 men leave his 
service. How many hours a day must yie remaining men work in order 
that their master may fulfil his contract ? 

111. If 23s men can dig a trench 413 ft. long, 5 ft. wide, and 11 ft. 
9 In, deep in 59 days of 7 working hours each ; how many men must be 
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employed for 67 days of 6 \ working hours each, to dig a trench 871 ft. long, 
6 ft. 6 in. wide, and 7ft. 9 in. deep, each man of the latter set doing ^ part 
more work in an hour, than each of the former ? 

112. If 79 meii can dig a well 5 yds. in diameter and 8& ft. deep in 
1 19 days working 8 hours a day, how many hours a day must 158 men work 
for 204 days in order to dig another well 20 ft. in diameter and 35 yds. deep, 
the hardness of the soil in the two cases being as 7 : 9 ? (The area of a 
circle varies as the square of its radius.) 

1 13. If 98 men, or 154 women or 238 boys can do a piece of work 
in 24 days, working hours a day, how many men, with the assistance of 
121 women and 221 boys will be able to do another piece of work 3i times 
as great in 49 days working 6 hours a day ? 

1 14. If 345 horses consume a stack of hay 115 ft. long, 31 ft. ftoad^ 
and 26 ft. 6 in. high in a week, what is the height of another stack 1085 ft. 
long, and 39 ft. 9 in. broad, which will supply 1470 mules for 84 days, the 
voracity of a horse being ^ more than that of a mule ? 

115. If a chatak loaf costs loas. 8 p. when wheat is at Re-S* *3 w. 
4 p. per maund, what should be paid for a 2*75 chatak loaf when wheat is 
at 9 as. per maund ? 

1 16. If the expenses of a family of 34 persons for 19 months be 
R9.IS30 when rice is selling 6| seers for the rupee, what will be the expenses 
of another family of 38 persons for 40 months when rice is selling at the rate 
of Rs 5. 12 as. per maund, the daily quantities of rice required for a single 
member of each of the two families being as 5 : 6 ? 

117. If 623 almiras each 11 ft. 3 in. long, 3 ft. 9 in. broad, and 21 ft. 

high can be carried through a distance of 2^^ miles for 13 as. how 

many almiras each 8 ft. 9 in. long, 3 ft. 4 in. broad, and 17 ft. high can 
be carried tlurough one league for Rs. 130. 5 as. 4 p. ? 

118. A person at the beginning of a year invested a capital of RS.8500 
in trade ; after 4 months another man joined him in his business with a 
capital of lU-. 1050a At the end of the year the first man received Rs.i87a 
as the share of his gain. What should his partner receive as his share ? 

1 19. If 90 pumps, each makidg 37 strokes 4) ft. in length in 7 min., 
empty a tank in two weeks working 9^ hours a day, how many pumps, each 
making 27 strokes 2^ ft. in length in 6 min., will empty another tank of 
double the size in 19 days working si hours a day ? 
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12a An employer ppys his workmen Rs.36. a week when they work 8 
hrs. a day : what ought he to pay for 7 hrs. a day, if he finds that in the 
latter case 14 men can do as much work as 15 men before the ohange ? 

121. If* 21 men dig a moat o{ a uniform breadth* and depth of 15 ft. 
and 21 fu respectively and surrounding a rectangular field 400 yds. long 
by 250 yds. broad, in 175 days working 7} hours a day ; how many hoars a 
day must 44 men work for 135 days in order to dig another moat of a uniform 
breadth and depth of 18 ft. and 24 ft. respectively and surrounding a rectan- 
gular field 550 yds. long by 285 yds. broad, 7 men of the former set digging 
as much as 6 men of the latter in the same time ? 

122. A contract is to be finished in 24 o days, and 70 men are employed 
at once ; at the end of f of this time it is found that only | of the work is 
done^ How many additional men must be employed to fulfil the contract, 
if these additional men work 7 hours a day, whilst the first 70 men work 
only 6 hours a day until the contract is finished ? 

123. In a boat race one crew rows 60 strokes to the other’s 51 ; but 
the strokes of the latter are tV stronger than those of the former. If it 
takes the first crew 1*05 hr. to row a race of 4^ miles, by how many yards 
and by how many seconds will they win ? 

124. A contractor agreeing to finish a piece of work in 62 days, employ- 
ed 1 52 men. They worked at the rate of 8 hours a day, but after 24 days 
only i of the work was done. The contractor then engaged some boys to 
help the men in finishing the work in the stipulated time. Each of the men 
Could do half as much again as a boy in the same time, and the boys worked 
only 6 hours a day. How many boys did he employ ? 

f 

125. If 247 men earn Re'.357o in 42 days working 8^ hours a day, 
how many hours a day should 304 men work to earn R25520 in 69 days, at 
the same rate ? 

126. Before the introduction of the income-tax, the yearly income of a 
gentleman was £16170, What must it be now with an income-tax of geL in 
the pound, that he may still have j^^ifiiyo a year net ? 

127. A zemindar after paying 5 as. 5 p. in the rupee for Government re- 
rentte,and 8 p. in the rupee on the remainder for road-cess, has lU>.20i44^o 
left. How much does hit estate producefannnally ? 

raS. A gentleman after spending 2 as* 9 p. on every rupee of his income 

diaritahle purposes and saving i df the whole, can spend ll».8S90 per 
annuikK What does he save annually ? 
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129. An occupier pays house-rate of i a. 5-2 p., water-rate of zo*2p,t 

lighting-rate of 5 p., and police-rate of 5*04 p. in the ru^^ee every year. 
If the rent and>rates amount to Rs.4063, what is the assessed annual value 
of the house ? i x 

130. A man hires a house at an annual rent of £^160, which is at- 
sesfied at { of the rent ; he agrees to pay the following rates upon it : — a 
poors rate of ig s. 2 df., a church-rate of £3. 4 J. 7 /f., a lighting-rate 
of ;^3. lOj. lOdf., a water-rate of ;^4. 13 j. gJ. and a police-rate of 

23 I. 4 on every £100 of the assessed value. What is the annual cost of 
the house ? 

131. A bankrupt owes Rs. 5 7000 to his three creditors, and his whole 
property amounts to Rs. 38000. Two of his creditors lose respectively 
83.8333. 5 as. 4 p. and Rs.5666. 10 as. 8 p. on their debts. How much will 
the remaining creditor lose on his debt ? 

132. A bankrupt’s assets amount to Rs. 33263, and his debts to Rs. 
4935 ^* If a certain creditor loses Rs. 11 70 on his debt, find the amount of 
his debt. 

133. A bankrupt has book-debts equal in amount to his liabilities ; 
but on j£6ooo, ;£'8soo, and 9000 of them he can recover only 14 j., 12 r. 
and 1 1 X. in the £ respectively ; the expenses of the bankruptcy are £6 
for every 100 of the book-debts ; if he pays ix*4 j. in the £, find the 
amount of his liabilities. 

134. A creditor first gets a dividend of 10 as. 8 p. in the rupee, and 
then a further dividend upon the deficiency of 2 as. 8 p. in the rupee. What 
does he get in the rupee altogether ? 

135. A bankrupt can pay 14 j. 2 in the i^ojnd ; if his assets were 
^4500 more, he could pay 18 j. 4^/. in the pound. Find his debts end 
assets, , 

136. A bankrupt’s assets are Rs. 22200. Out of this he pays 13 as. 2 p. 
in the rupee on half of his debts, and 1 1 at|. 6 p. on the other half. What is 
the amount of his debts ? 

137. Assuming that the square of the time of oscillation of a pendulum 
varies as its length, find the length of a pendulum which oscillates 70 times 
in a minute, if the length of one which oscillates once in a second be 39*2 
inches. 

138. The weight of a body varies inversely as the square of its distance 
from the centre of the Earth. Assuming the radios of the Earth to be 4000 
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miles, and the distance of the Moon from the Earth to be 240000 miles,- find 
how much a body, which weighs one maund on the surface of the Earth, 
would weigh if carried to the Moon. * 

139. W^en a body falls from r^t, the space described by it varies as 
the square of the time during which it has been falling : if a body falls 
through ySS-qft. in 7 seconds, how far does it fall in 10 seconds, and what 
space does it describe in the loth second ? 

* 140. The square of the time of a planet’s revolution varies as the cube of 

its mean distance from the Sun. Find the time of Jupiter’s revolution^ 
assuming the mean distances of the Earth and Jupiter from the Sun to be 
92 millions and 480 millions of miles respectively. 


Additional Ezamplea XZXIV.— Division into Proportional 

Parts. 

1. Divide ;^426. I 2 s, yd. among $ persons so that their sbarea may be 

as the numbers 3, 4^, 7*8, 10*916, and *13. 

2. Gunpowder is composed of 75 parts pf saltpetre, 10 parts of sul- 
phur, and 15 parts of charcoal. How many pounds of sulphur arc there in 
5 cwt. of gunpowder, and what weight qf gunpowder can be made with 
2 cwt, I qr. 3 lbs. of charcoal ? 

3. A number of mangoes is to he divided amongst 5 persons in shares 

proportional to |, and ^ ; what must the number at least be, that 

this may be done without cutting any of the mangoes ? 

4. Brass is composed of 31*5 parts of copi>er and 15*5 parts of zinc ; 
what quantity of brass contains 2 mds. 32 srs. more of copper than 
tine ? 

5. Pure water contains 88*8 parts of oxygen and ii*i parts of hydro- 

gen ( fiqd the weight of each in 20 cub. ft. of water, one cqbic foot of water 
weigliing 62 lbs. 7 oz. Avoir. « 

6. A certain sum of money is divided among B and C so that A'% 

share : slyaTe;;;4 : 5, and ^s share; Cs shares 5 i 6 ; A receives Rs. 50 

toKMun B- Find the entire sum. 
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7. The area of a circle varies as the square of its radius. Divide a 
circle of 18 in. radius inco three parts by means of two concentric circles, 
such that the areas of the parts may be proportional to 4, 21, and 56. 

8. There are 399 coins consisting of^moidores, sovereigns, ^ half-guineas 
and half-crowns, and the values of the different coins are as 9 ; 8 : 7 : 6^ 
Find the number of each. 

9. There are 16082 coins consisting of rupees, half-rupees, quarter- 
rupees, two-anna pieces, and pice, and the values of the different coins m 
are as 34 : 19 : 9 : 23 : 25. Find the number of two-anna pieces. 

10. 1 274 is made up of moiclores, guineas, sovereigns and crowns} 

and the numbers of coins arc proportional to the numbers, 12, 34, 7^* 

Find the number of coins of each kind* 


Additional Hxamples XZXV. -‘(Percentage, Profit and Lo88» 
and Average.) 

1. The population of a country is one thousand crores ; it rises pec 
cent, for 3 years successively ; find the population at the end of the 3 
years, 

2. One maund of sugar contains 19.9424 seers of oxygen, I7’306 seers 
of carbon, and the rest hydrogen. P'ind the percentage composition of 
sugar. 

3. The increase in the number of male and female criminals is 2*5 per 
cent. The increase in the number of males alone is 5«6 per cent., while the 
decrease in the number of females is 1 7 per cent. Compare Che number of 
mate and feKiale criminals respectively. 

4. The price of rice being raised 12*5 per cent., by how much per cent 
must a man reduce his consumption of that article so as not to increase bis 
expenditure ? 

5. Of the candidates at an examination, 5*5 per cent* are females ; 
46 per cent, of the males and 28 pee cent of the females fail : what percentage 
of the whole number of candidates pass ? 

6. A zemindar employs a gomashta to collect rents, and agrees to allow 
him per cent, on the net amount collected hf hinit The rates payable 
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hy the zemindar are x6g per cent, on the gross rent, and the income-tax is 
4| pies in the rupee on the remainder. If the zemindar gets Rs. 10647, 
the gross rent. • 

7. If a i%duction of 20 per cen(| of the duty on salt causes an increase 
of 4^ per cent, on the revenue derived from it, how much per cent, does it 
cause the consumption of salt to increase ? 

8. * A building costs Rs-. 29900. At how much per week must it be let 
in order to pay 6 per cent, annually, allowing 8 per cent, of the receipts 
for annual repairs ? 

9. If 56 per cent, of the rupees in circulation are short of weight by 
per cent., and this is made good by taking 14 per cent, from the eight-anna 
pieces, compare the number of rupees in circulation with that of the eight' 
anna pieces. 

10. If 35 per cent, of income-tax returns are so wrong that if corrected 
the tax would yield 20 per cent, more, how much per cent wrong on the 
average must they be, the other returns being right ? 

11. Living expenses of all sorts are 42^ per cent, dearer in town than 
in the village, and wages are 42J per cent, higher. A labourer can save 
Ks. 570 a year out of his wages in the town. What can the village labour- 
er save ? 

12. The wages of a native carpenter are twe-thirds of those of a Chinese 
carpenter, and yet a given amount of carpenter’s work in a given time 
would cost i6| per cent, more in wages if done by native carpenters than 
by Chinese carpenters. Compare the efficiency of a native and a Chinese 
carpenter. 

13. After a strike of 8 weeks, la1x>urcr’s wages arc raised 6 per cent. ; 
■during the strike they live upon ^ of what they spend wheif in work. 
Supposing that before the strike they spent just what they earned, and 
that their expenditure remains the same, how many weeks must they work at 
the increased rate in order to recover what they had to spend during the 
strike ? 

14* A labourer saves 12} per cent, his wages ; in consequence of a 
strike, his wages are raised 2s. td* a week ; but the cost of living being there* 
by raised 2if per cent., he finds that he saves j^i. 6 s, a year less than he did 
befpro. , How much were his weekly wages ? 
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15. Of two candidates at an etection, it was calculated that A would 
be returned by a majority of 140 ; but as, at the election, A only polled 
Ss per cent, of his promises, whilst B polled 94 per cent, of his, B waa 
returned by a majority of 7. How many votes had each ? 

16. If by selling a house for ;£‘490 there he a loss of 12 ^ per cent, r 
what per cent, is gained or lost by selling it for jCS 9 ^* ? 

17. A book-seller sells 100 copies of a book for Rs. 693. 5 as. 4 p. The 
expense of sale is 4 per cent, on the cost price, and the profit 23 per cent, 
on the whole outlay. Find the cost price of a single copy. 

18. A wine-merchant bought 6 pipes of wine for Rs. 600 ; he sold 
189 gallons so as to lose 15 per cent. ; at what price must he sell the re- 
mainder so as to gain 20 per cent, on the whole ? 

19. A merchant sold 125 yds. of velvet for Rs. 793. 3 as. 4 p., and his 
profit was the cost price of 15 yds. How much did he gain per cent. ? 

20. How much per cent, must a tradesman add to the cost price of his 
goods, that he may make 13-4 per cent, profit after allowing his customers 
a reduction of 10 per cent, on his bill ? 

21. A farm is let for Rs. 120 and the value of a certain number of 
maunds of rice. When rice is at Rs. 2. 6 as, a maund, the whole rent is 
15 per cent, lower than when it is at Rs. 3. 8 as. a maund. Find the number 
■of maunds of rice which are paid as part of the rent. 

22. A merchant has good^orth Rs. 450 ; he sells one-third of them 
nl a loss of 5 per cent. ; by what increase per cent, must he raise that selling 
price, in order that by selling the rest at the increased rate, he may gain 5 
per cent, on the whole transaction ? 

23. A person bought a Geneva watch, bearing a duty of 20 per eent., 
and sold iOat a loss of 4 per cent. Had he sold it for Rs. 24 more, he would 
have cleared 1 per cent, on his bargain. What had the Geneva maker 
for it ? 

24. If a milkman buys milk at the rate of seers for the rupee, and 
adds water to it, what will be the percentage of milk in the mixture which he 
can supply to his customers without loss at 2 as. a seer ? 

25. If the coal owner, the wholesale merchant, and the retail dealer' 
make profits of 20, 15 and 26 per cent, respectively, what is the cost to 
the coal owner of a quantity of coal which is retailed for R990. 9 as. ? 



APPENDIX A. 


65 


26. A manufacturer sells goods at a profit of 70 per cent. If the 

tradesman becomes insolvent and pays a dividend of 1 is, Sd, in the £t how 
much per cent, does the manufacturer gain or lose ? * 

27. A gft)cer buys 2 mds. of su^ar ; the first maund he sells at a profit 
of 8 per cent., and the second, which cost Rs. 2. 8 as, more, at 12^ per cent, 
profit. The difference in the retail price being i a. 5*28 p. per seer, find 
the co'st price of each maund. 

28. A person buys a horse and sells it at a profit of 6 per cent. If he 
had bought it at 5 cent, less and sold it for Rs. 2 more, he would have 
gained 12 per cent. Find the cost price of the horse. 

29. Two kinds of tea are mixed in the ratio of 3:4 and sold so as to 
gain 7 per cent. ; again they are mixed in the ratio of 4 : 3 and sold so as 
to gain 1 1 per cent. ; the retail price per pound is the same in the two 
cases. What is the ratio of their cost prices ? 

30. If a wholesale dealer sells to a retailer at 7i per cent, profit, and 
the retailer to the consumer at 18-75 cent, profit, in what ratio is the 
whole profit shared between the wholesale dealer ami the retailer ? Find 
also how much per cent, more than the prime cost the consumers p.ay. 

31. A speculator invested his capital successively in four different 

speculations. In the first he gained 72 percent., in the second he lost 
12-1 per cent., in the third he gained 20 per cent,, and in the fourth he 
lost 25 per cent. How much per cent, did fie gain or lose on his original 
capital ? a 

32. A man bought a certain number of mangoes at R. i. 8 as. per 

hundred, one-third of the number at Rs. 7. 8 as. per hundred, and one-fifth 
of the number at 20 for the rupee. At what rate must he sell them 
to gain 15 per cent, on his outlay ? If his total profit be Rs. 9, how many 
4id he buy ? • 

33. A vintner buys wine at 5r. a gallon and brandy at £2, 8.f, a 
gallon. In what proportion must he mix them together,, so that by selling 
the mixture at £i. 14s. Od. a gallon, there may be a profit of 16 per cent, 
on the price of the wine and 25 per cent, on the price of the brandy ? 

34. By using a false balance a retail^dealer defrauds both the whole- 

•ole-dealer from i^hom he buys and the customer to whom he sells, to the 
extent of 15 per cent. Supposing he sells at the eame rate at which he 
buys, vhat per cent, does he gain on his outlay by his dishonesty ^ , 

5 
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35. A winc-merchflnt mixes two kinds of wine at 2 s, and 
£1. 15^. a gallon respectively in a certain proportion, and sells the mixture 
at a proBt Of lo} per cent. Had he sold each kind of wine at the same 
rate as the mixture,* he would have gained 20 per cent, and 6f per cent, 
respectively on the cost price of each. In what proportion did he mix 
together the two kinds of wine ? 

36. The average age of 12 men, 13 women and i boy is 49 years, that 
of the 12 men being 53 years and of the 13 women being 48 years ; find 
the age of the boy. 

37. The average age of 16 boys is diminished 4 months when one 
of them 14 yrs. 10 mo. old is replaced by a new boy ; find the age of the 
new boy. 

38. The average age of a class of 25 boys is 13 years ; the names 
of two of the boys are struck off from the register, and 6 new boys are admit- 
ted, whv^se ages are 10, ii, 12, 13, 15 and 16 years respectively. If the 
average age remains the same as before, find the average age of the two boys 
whose names are struck off. 

39. The average price of a sofa, a chair and a table is Rs. 23, and 
that of the chair, the table and a book-shelf is Rs. 20. If the sofa be 
worth % as much again as the book-shelf, find the price of the sofa. 

40. The average temperature for Monday, Tuesday, Wednesday and 
Thursday is 91®, and the average for Tuesday, Wednesday, Thursday and 
Friday is 88®. If the ratio 'of the temperatures for Friday and Monday 
be 7 : 8, find the temperature on Monday. 


Additional Examples XXXVI.— Fellowsliip. 

%• 

1. Four partners Bj C, D engage in business with a joint capital 
of Ha-. 252450. At the end of a year they receive R3.400, Rs.460, Rs.350, 
and 1^.275 respectively. How much capital did A put in ? 

2. In a joint trade, A receives | of the prohts, and and C share the 
remainder equally, ^’s income is increased by lU’.po when the profits 

•rise ‘ from 7 per cent, on the capital to 8^ per cent. Find the respective 
capitals invested . 

3« A and B are partners in a trading firm in which A has 9 as. 4 p. 
fhare of the capital, and B has 6 as. 8 p. share. A being the working 
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]iartner receives 4 per cent, of the whole profit, and the rest is divided 
in proportion to the capital. What does A receive out of a profit of 
As. 2500 ? 

4. A slarts business with at capital of ;i‘50oo on the i8th of March, 
and on the 4th of June following B joins with a capital of £3000, Tlie 
profits amount to ;£‘2i8i. l8r. by the 31st of December. What is each 
persop’s share ? 

5. A and B start a business with capitals as 7 : 9. They withdraw 
respectively 4 and J of their capitals at the end of 3 months. At the end 
of the year the profit amounts to fts.370S. How ought this to be 
divided ? 

6. A and B hired a meadow for 8 months at Rs. 13 per month. A put 
in 28 cows for 3 months, and B put in a certain number for the remaining 
3 months. Of the total rent A paid Rs. 56 and B the remainder. How 
many cows did B put in ? 

7. A and B entered into partnership with l^s. 1400 and Rs. 800 res- 
pectively. After 4 months A withdrew f of his capital, but after 4 months 
more put back ^ of what he had withdrawn. B added Rs. 300 to his capital 
at the end of 6 months. The profits at the end of the year amounted to 
Rs. 5064. How much of this would each get ? 

8. At B and C start a business, A putting in half as much again as 
St and Bt one-third as much again as C, At the end of 2 months A with- 
draws } of his capital, but after 5 months more puls back i of what he 
■has withdrawn, when B takes out i of his capital, and C puts in an addition- 
al amount equal to ^ of his original capital. .4 receives Rs.47loas profits 
at the end of the year ; what do B and C respectively receive ? 


Additional Examples XZZVn.— Simple Interest- 

1. On the 1st of February 1892 a man borrowed Rs. 2000 at 5} per 

tent, per annum, promising to repay as soon as the interest amounted to 
Rs. 69. When did the loan expire ? • / 

2. In what time will Rs. 5600 amount to Rs. 6912. 8 as. at the rate of 
t'l pies per rupee per month How much is this a rate per cent.' per 
tmnurn ? 
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3. At what rate per cent, per annum will the interest on any sum 
of money be f of the amount in 10 years ? 

4. The interest on a sum of money at the end of 8 years is *28 of the 
sum itself ; whal is the rate per cent. ? 

5. In what time will the interest on any sum of money at 5 J per cent, 

per annum be of the artiount ? ^ 

6. A money-lender lent a sum of money on the 15th of March at 
28-125 per rent, per annum. When the del^t was cleared on the 8th of 
August following, he received Rs. 890. What was the sum lent ? 

7. A person borrowed a sum of money at i J pice per rupee per month, 
agreeing to repay the loan at the end of 2 years 5 months. At the end of 
this time the debt amounted to Rs. 1343. 12 as. What was the sum 
borrowed ? 

8. A sum of money increases by of itself every year, and in 9 years 
it amounts to Rs. 1600. Find the sum. 

9. The sum of £^9$ increases by -035 of itself per year ; how long 
will it take to amount to ;^58I, I2s» ? 

to. A person borrowed ;f850 at the beginning of a year at a certain 
rate of interest, and after 5 months he borrowed ;f50o more at one-fourth of 
the previous rate. At the end of the year the whole interest on the two 
loans was ;fioi. loj. 5rf. What was the rate of interest at which the first 
sum was borrowed ? 

11. A borrowed of B at the same time Rs. 2500 at 3J per cent., and 
Rs, 4000 at 6 per cent. ; when both these sums amounted together to 
fts.74S3. 8 as., he cleared off his debts. Ifow long did the loan continue ? 

12. A cerlain sum of money amounts to £69097. los. in 7 years at 
per cent, per annum. In how many years more will it amount to 

;^74925 ? 

13. What sum of money laid out at 5 per cent, will give R. i interest 
a day ? 

14. A certain sum nmoiints to ;f6Q50 in 6 years, and the intere-^tjs -2I 
of the principal. Find the principal and the rate per cent, per ann^m. 

15. The principal and interest fora certain time at 34 per cent are 
together Rs.7637. 8 as , and interest is *175 of the principal* Find 
the time. 
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16. If £37S0 amounts to £3^27, 6s, lo^d. in 9 months, what sum 
will amount to £$^26, os. lod, in 11 months at the same rate ? 

17. What sum of principal money, lent out at 3^ per cent, per annum 
will produce ^ 5 years the same int<9rest as Rs. 5000* lent out at 5 per cent, 
per annum will produce in 7 years ? 

18. A invests a certain sum which yields an annual income of Rs.852. 
3 as. 5 p. after deduction of an income*tax of 5 pies in the rupee. If 
the rate of interest be 3^ per cent, per annum, find the sura invested. 

19. A person invests Rs. 20000 at 5} per cent, per annum, and spends 
at the end of each year Rs.800 more than the annual interest on the sum in- 
vested, and thus at the end of a certain time has nothing left. If he had 
spent Rs. 800 less than the annual interest, show that the sum invested would 
have been doubled at the end of the same time. 

20. A sum of money doubles itself in 16 years 8 months ; in how 
many years would it treble itself ? 


Additional Examples XXXVni.— Compound Interest. 

1. Find to the nearest pie the compound interest on Rs. 1000 for 2I 
years at 3J per cent, per annum, 

2. Find to the nearest penny the compound interest on ^500 for 3 
years at 4^ per cent, per annum. 

3. Find the compound interest on Rs.3000 for years at 4 per cent, 
per annum, interest being payable half-yearly, 

4. Find to the nearest penny the compound interest on £$000 for 
I year at 5 per cent., interest lacing payable quarterly. 

5. What sum lent at compound interest will amount to ^7114. 15s. 
3*552^. in 3 years at 4 per cent, per annum ? 

6. Find the difference between the simple and compound interest on 
jRs. 16666. 10 as. 8 p. for 5 years at 5 per cent, per annum. 

7. The difterence between the simple and compound interest on a cer- 
tain sum of money for 4 years at 4 per centf is Rs.385i. Find the sum. 

A A merchant commenced with a certain capital, and gained annually 
ttt'the rate of 20 per cent. At the end of 5 years he is worth Rs. 7776a 
What was his original capital ? 
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9. A person lays aside Rs.2000 at the beginning of each year, and em- 
ploys the money at 4 per cent, compound interest ; what will he be worth' 
at the end of 3 years ? 

10. A money-lender borrowed a cer’tain snm of money at per cent, 
per annum simple interest, and paid the interest at the end of the year. He 
lent it at 5 per cent* per annum compound interest payable quarterly and 
received the interest at the end of the year. By this means he gained 
£243$. 4s. in one year ; what sum did he borrow ? 

11. At compound interest money doubles itself in 12 years ; what will 
be the amount of Rs. looo in 60 years ? 

12. If at compound interest the second year’s interest is Rs.1040^ 
and the third year’s Rs.io8i*6, what was the first year’s interest ? 


Additional Examples XXXIZ*— Present Worth and Diseonnti 

1. Find the present worth of R$.277i794. ii as. due 3 years hence at 
3^ per cent, per annum compound interest. 

2. Find the discount on jCs7t2» 4s. due 4 years hence at 4 per cent* 
per annum compound interest. 

3. If the discount on Rs.411. 4 as. be Rs.6i. 4 as; at 3^ per cent, per 
annum simple interest, when is the sum due ? 

4. If the discount on ;fi7o6w Ss, due 5 years hence be ;f206y Sf., 
what is the rate of interest ? 

5. The discoent on a certain sum of money due 2| years hence at 3} 
per cent, is Rs.6o. 10 as. 8 p. Find the sum. 

6. If the interest on Rs.3400 at 3( per cent, be equal to the dis- 
count on Rs.4233 for the same time at the same rate, when is the latter 
sum due ? 

7. The interest on a certain sum of money is 1250, and the disoomit 

on the same sum for the same time at the same rate is jClOiU 4<f. Find 
the sum. « 

8. The interest on . a certain sum of money for 5 yeara ia Rs 31972. 
8 as. , and the discount on the same sum for the same time at the mhw tate 
is Rs. 26100. Find the sum and the rate per cent, per annunu 
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9* The difference between the interest and discount on a certain sura 
for 3 years 4 months at 5 per cent, is Rs. 16. 10 as. 8 p. Find the sum, 

la The interest on ;£’2350 for a certain time at a certain ‘rate is 
5r. ; find the discount on the same sum for the same time at the same rate. 

11. The discount on a sum of money due 9 months hence at 3$ per 
cent, per annum is Rs. 450. Find the present worth of the sum. 

12. The discount on j^4200 for a certain time at a certain rate is 
1200 what is the discount on the same sum for half that time at the same 

rate ? 

13. j 4 offers for a house Rs. 6400, and S offers Rs. 6525 to be paid at 
the end of 5 months. If the rate of interest be 4^ per cent, per annum* 
which is now the better offer ? 

14. A tradesman marks his goods with two prices, one for ready money* 
and the other for 4 months* credit allowing discount at 4^ per cent. What 
ratio should the two prices bear to each other ? If the credit price be marked 
at Rs.25. 6 as., what ought to be the cash price ? 

15. A grocer buys 676 mds. of sugar for Rs. 8450 payable at the end 
of 9 months, and on the same day sells them at Rs. 13. 12 as. per maund 
ready money ; what does he gain by the transaction, reckoning interest at 
7 i per cent, per annum ? 

16. A man bought an estate for Rs. 207000 payable at the end of 6 
months, interest being reckoned at 7 per cent, per annum. He sold it 
immediately for Rs. 216550 payable at the end of 4 months, interest being 
reckoned at 5 per cent, per annum. What did he gain per cent, by the 
transaction ? 

17. A bankrupt has book-debts equal in amount to his liabilities* half 
due in 6 months and the rest in a year ; calling up his book-debt/ at once* 
he is able to pay lyr. 6^. in the pound ; if interest be reckoned at 5 per 
cent, per, annum, how much per cent, are the expenses of bis bankruptcy ? 

18. A bill of ;f750 drawn on the 14th of February, and payable 7 

months after date, is discounted on 24th April at 6^ per cent. How much 
does the holder of the bill receive ? » 

A bin of Rs. 2575 is drawn on the xsili of September 1891 at 9 
wontlis date* and is discounted on the isth of November following* at 5 
per cent. How much more wus charged than the true discount ? 
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20. A bill is drawn on the 2ist of March at 8 months date, and is dis- 
counlcd on the ist of July following at 5^ per cent. If the banker charges 
jC2. 12s, jo^d. more than the true discount, find the amount of the bill. 


Additional Examples XL.~Eauation of Payments* 

1. A owes B Rs. 3000 whereof Rs. 500 are due 73 days hence, Rs.IOOO 
146 days hence, and the remainder 219 days hence. When may all these 
debts be paid together ? 

2. A owes B E«-. 4000 payable after 5j{ months. He pays Rs. 600 
after 2 months, Rs. 800 after 4 months, and Rs. 1000 after 6 months. When 
ought he to pay the remainder ? 

3. owes B a debt of which ^ is payable after 3 months, | after 5 
months, after 7 months, tV after 9 months, and the remainder after 13 
months. If A pays the whole debt by a single payment, when ought he 
to pay ? 

4. A debt i.s payable after io| months, but the debtor pays ^ of it after 
4 months, I after 6 months, and } after 8 months. When ought the remain- 

dfer to be paid ? 

5. On the 1st of January 1892 A finds that he owes to B the following 
sums of money : — £1000 payable on the loth of February, £2000 payable on 
the 23rd of March, ;£'3000 payable on the 14th of May, and >£‘4000 payable 
oh the 4th of August. It he clears the whole debt by a single payment, on 
what date will it become due ? 

6. On the 21st of March 1891 ^ finds that he owes B Rs.50000 pay- 
able on the 27th of October following. He pays Rs.2000 on the 15th of 
April, Rs.‘6ooo on the 4th of June, Rs.ioooo on the ist of August, and 
^.14000 on the 1 2th of October. On what date ought he to pay the 
remainder ? 


Additional Examples XLI.— Stocks* 

I. A person receives 3^7^ per cent, interest on his capital by invest- 
ng in the 3^ per cents. What is the price of the stock, and how much of 
the stock can be purchased for Rs,26750, brokerage being i per cent. ? 
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а. How much money must a broker invest in the funds when consols 
are at 107^, so as to procure the same income as rf he had invested Rs. 16850 
when consols were at 105^% ? 

3. A pirson invests Rs. 6013c? in the 3 \ per cents, at 107^. Find his 
half-yearly income after deducting an income'tax of 5 pies in the rui>ee. 

4. Which is the better investment, the 35 per cents, at 109 iV or the 5 
per cent. Calcutta Municipal Debentures at 117? What sums must be 
invested respectively in the two stocks to produce the same annual income 
of Rs. i960 ? 

5. How much in the 3^ per cents, at io6| (brokerage | per cent.) must 
be sold out to pay a bill of Rs. 1751, 9 months before it becomes due, real 
discount being allowed at 4 per cent, per annum ? 

б. A person invests Rs. 18300 in purchasing a number of Preference 
shares of the Serajgunge Jute Company which pays a yearly dividend of 
Rs. 5. 8 as. on each share. After paying 5 p. in the rupee for income-tax, his 
annual income from the investment is Rs. 803, 8 as. 3 pi. What is the value 
of a share ? 

7. If I lay out Rs. 16207 I*'® purchase of 3^ per cent, consols, when 

they are at 106^, at what price should I sell out my stock again in order to 
realize on the whole a gain of Rs. 190, after having paid the usual brokerage 
of ( per cent, on each transaction 7 

f 

8. A person invested Rs. 35670 in the 5 per cent. Calcutta Municipal 
Debentures at 23 premium, and after receiving the half-yearly dividend sells 
out when they have risen i-} per cent., and invests the entire proceeds in 
the 4^ per cent, railway stock at ii5ii\. Find the alteration in his income. 

9. If Rs. 8570 invested in the 3| per cent. Government Securities 
bring in a net annual income of Rs. 272. 11 as. 4 p. after i>aying«an income- 
tax of 5 p. in the rupee, what is the price of the stock, the usual brokerage 
of i per cent, being allowed ? 

ro. A person who has Rs. 61355 to invest finds that if he invests the 
sum in buying the Howrah Mills Ordinary shares at Rs. 170. 8 as. per 
share paying a yearly dividend of Rs. 6. 8 as. on each share, his annual 
income will be Rs. 377. 5 as. 4 p. more tfian if he invests the same in the 3|f 
pev cent. Government Securities. A brokerage of 2 as. per .share being 
alkrired in' the^ former case, and the usual brokerage of ) per cent, in the 
latter, what is the prioe of the Securities ? 
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u. A person transfers his capital from the Central Cachar Tea shares 
at A»-.89 per share paying a dividend of Rs. 3f per share, to the 4^ per cent. 
Calcutta Municipal Debentures at 1 19. Does he gain or lose in annual 
income? If his income be altered by Tls. 91. 8 as., how mich was it 
originally 7 

12. A man has Rs.9600 which he invests partly in the 3^ per cent. 
Government Securities at 106, and partly in the 4^ per cent. Calcutta Muni* 
cipal Debentures at 107. What sums must he invest in the respective stocks 
to make per cent, on the whole ? 

13. A person invests Rs. 10920 in the 3^ per cents. When the price of 
the stock rises in the ratio of 106 : 105, he sells and re-invests in the Bengal 
Steam Ship shares at Rs.104 per share paying a dividend of RS3. 12 as. per 
share. His income is increased by Ks.33. 8 as. At what price did he 
buy ? 

14. One-third of a certain capital is invested in the 34 per cents, at 
X05, one-fourth in the 4 per cent. Calcutta Municipal Debentures at X09, and 
the remainder in the India General Steam Navigation Company^'s shares at 
Ks. 133 per share paying a dividend of Rs.5. 4 as. on each share. If the 
total income is Rs.1141. i a. 8 p., what is the capital ? 

15. A invests in the 3^ per cents, at 112 ; who has Rs. 840 less than 

in the 5 per cent. Calcutta Municipal Debentures at 125, and obtains the 

same income. How much money has each ? 

16. The 3I per cent. Government Securities are at 105, and the 5 per 
cent. Calcutta Municipal Debentures at Ii7i. A person has a sum of money 
to invest which will give him Rs. 100 more of the former stock than of the 
latter. Find the difference of the income he would obtain by investing in the 
two stocks. 

\ 

17. A man invests Rs. 10575 in the 3} per cents, at 105! ; he sells out 
^ of his stock when the funds have risen to io6|, R5.3000 stock when they 
have fallen to 104^, and the remainder when they have again risen to loyf. 
The usual brokerage of ^ per cent, is allowed both in buying and selling. 
What sum does he gain ? If he Invests the proceeds in the 5 per cent Muni- 
cipal Debentures at 1 18, what will ie the alteration in his income, no bro- 
kerage being allowed in this last case ? 

18. A man wishes to invest Rs.28000 partly in the 3^ per cents, at . t05» 
and partly in the 4I per cent. Calcutta Municipal pebentures at 117. How 
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must he divide his capital between the two stocks so as to derive the same 
income from each of them ? 

19. A person finds that if he invest a certain sum ^n the 5| per cent* 
Calcutta Port ^rust Debentures at ^26, he will get R 9 . 114. 8 as. a year 
more than if he invest it in the 4^ per cent. Calcutta Municipal Debentures 
at ii3(. How much has he to invest ? 

20. A person having to pay a debt of Rs. 3584- two years hence invests 
a certain sum in the 3^ per cents, at 105 (to accumulate interest till the debt 
is paid). One year after when the funds have risen 3^ per cent., he invests 
an equal sum together with the interest on the former. Supposing the 
price of the funds to remain the same throughout the second year, what must 
be the sum invested on each occasion so that with its interest there may be 
just sufficient ready money to pay the debt at the proper time ? 

21. The income-tax being raised from 4 pies to 5 pies in the rupeci it 
is calculated that by transferring from the 5^ per cent. Howrah Jute Mills 
stock at 159 to the 3) per cent. Government Securities, the net income is 
diminished in the ratio of 136 : 141. What is the price of the 3i 
per cents. ? 

22* The income of a railway company would justify a dividend of 
6^ per cent., if all the shares were alike ; but as Rs. 4000000 of the stock 
consists of preference shares guaranteed 8 per cent. , the ordinary shareholders 
receive only 5I per cent. What is the whole amount of stock ? 

23. A and B have each the same sum of money. buys equal 
amounts of the 6 per cenL Raneegunge Cx>al Company’s stock at lof, 
and of the 5 per cent. Darjeeling Himalayan Railway stock at 104} : B 
invests his money equally in the purchase of the same stocks. Who receives 
the larger income ? If their incomes differ by Rs. 284. 10 as. 8 p., hpw 
much money did they each invest ? 

24. A person invests Rs. 2415 in the per cents, at 105, and sells 
part of his stock when they have risen 3| per cent, and' the remainder when 
they have fallen per cent He gains Rs. 45I by the transaction. How 
much stock did he sell at first ? 

25. One company guarantees to piy 61 per cent, on shares of 1200 
each ; another guarantees at the rate 5^ per cent on shares of 850 each ; 
the^ptioe of the Ibnner is Rs. 1243 > and that of the latter Rs. 952 Compare 
the sates of interest wbicb they eetum to the porchasery 
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26. A person has stock in the 3^ per cents, which produces him 

RS.49CO per annum. He sells out one half al 107^, and mvesf^ the proceeds 
in a Railway 'slock at 129. What dividend per cent, per annum ought the 
Railway stock to pay{ so that he may inqiease his annual incom^by Rs. 1050 
by the transaction ? .. 

27. A person holds a certain amount of the 4i per cent. Budge-Burlge 
Jute Mills stock which he sells when they are at 103^, and with the proceeds 
he buys 5^ per cent. Calcutta Municipal Debentures at 126. After a time 
when the latter stock rises 3 per cent, he sells out, and with the proceeds 
purchases the original stock at 88L Ilis annual income is now increased 
by fts. 330J. How much of the Jute Mills stock did he originally hold ? 

28. A person having ils-. I02CX) stock of the 5^ per cent. North 
Birbhoom Coal Company calculates that by selling and reinvesting in the 6 
per cent. Hooghly MilU slock at 102, he will increase his income by R8'.75 ; 
but before he makes the transfer, each stocl^ falls i per cent. If he now 
transfers, what would be the alteration in his income ? 

29. A fundholder directed his broker to purchase sixteen Rs.iooa 
shares in a certain mine, quoted at Rs. 3475 per share. To accomplish this 
he authorized the broker to sell out Rs. 20000 stock of the 5 per cent. 
Calcutta Steam Navigation Company’s stock at 106^, and such an amount 
of the 8 per cent. Cawnnorc Cotton Mills Company’s stock at 107!^, as 
Just to realise the^amount rt^^aired tor the purchase. The broker’s charge 
on each of the three transactions was ^ per cent. How much of the latter 
stock was sold, and what did the broker receive on the whole ? 

30. A man had a certain capital which he invested partly in the 
5 pet cent. Barrakur Coal Company’s stock at 105, and partly in the 6 per 
cent. Calcutta Jlour Mill Company’s stock' at 104, securing a total annual 
Income of Jls. 588. 12 as. Had he invested the former part of his capital in 
the latter stock, and the latter part in the former stock, his income would 
have been Rs. 27. 8 as. less. What was his capital ? 


Additional Examples XLII.— Alligation. 

I. A grocer buys black tea at ts. SflT. per lb. and green tea at gd. 
per lb. ; in what proportion must he mix them so that by selling the mixtuva 
at 3 r. 2cl, per lb. he may make a profit of I2| per cent. ? 
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2. Tobacco at 4 as. 4 p. per seer and 5 as. 6 p. per seer are mixed 
together so as to make a mixture of 1 md. 32 seers worth 4 as. Ii p. per 
seer. How many seers ot each kind are taken ? , 

3. A gAcer mixes oats at RV2. 12 as. a inaimd with oats at Rs.l. 
14 as. a maund. How many maunds of each kind must he take to make a 
mixture of 64 mds., so that by selling it at Ks.3 a maund he may make a 
profit of 3 as- 3 p. per maund ? 

4. A milkman has cow’s milk and buffalo’s milk by means of which he 
forms a mixture weighing i md. 38 seers ami worth Rsix. 4 as. If the 
quantities of the two kinds of milk were interchanged, the mixture would be 
worth Uo-. 10. S as. Supposing cow’s milk costs him at the rate of 6^ seers 
per rupee, »what quantity of each kind did he take, and what is the price of 
buffalo’s milk per seer ? 

5. A grocer has rice worth Rs. 4, Rs. 4. 4 as., Rs. 4. 8 as., and Rs. 4. 
12 as. a maund respectively: how mu'-.! he mix them to obtain a mixture 
Wurth Ks. 4. 7 as. a maund, using equal parts of the first and the third, and 
also equal parts of the second and the fourth ? 

6. A milkman buys cow’s milk at 6 seers for the rupee and buffalo’s 
milk a^ 2 as. a seer. He mixes them in the proportion of 3 : 2, and adds 
water to it so as to produce a mixture weighing .1 mann«l and a half ; and 
by selling the mixture at 2 as. 4 p. per seer h makes a profit of i;6|i per cent, 
on his outlay. How much water did he add ' * 

7. A grocer buys teas at 2r. 3^., 2s. 6 d,y and 2 j. 9^/. .a pound respect- 
ively : how must he mix them so as to obtain a mixture worth 2r. a 
pound, using the first two kinds in the proportion of 3 to 4 ? 

8. A grocer buys teas at 2r. 6^., 3^., p. Gd., and 4^. a pound respect* 
ively. TIow must he mix them (using the first two kinds in the projx>rtion 
of 4 to 5, and the last two in the proportion of 6 to 7) so that bjT selling the 
jmixture at 3J. ■^d, a pound he may make a profit of 8]^ per cent ? 


Additional Examples XLIII.— Exaliange. 

I. Calculate the value in Indian money of ^'075. i2j Zd. to the nearest 
pie, when the exchange is at ir id, a nipe%. 

. The price of Taine’s ffistary of English Literature in two volumes 
in t$t. Calculate its price in Indian moqey to the nearest pie at the rate Of 
IJ. lid, SL rupee. 
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3. The price of a book is Rs 6. 13 as. Sf p. What is its price in 

English money, when the exchange is at is, a rupee ? ^ 

4. The price of Ritchie’s Natural Rights is tor. 6(/., and its price in 
Indian money is Rs. la i a. s^ts P« Whfat is the Rate of Exchange ? 

5. The price of a book is 1 ir. Sd. What is its price in Indian money 
to the nearest pie, when i is equivalent to Rs. 17. 7as. 3 xV P* ? 

6. The price of Casey’s Treatise on Analytical Geometry is I2r. 
What is its price in Indian money to the nearest pie, when the exchange is 
at IJ. o-Jrf. a rupee ? 

7. I bought one copy of Deutsch’s Literary Remains for 91. 6rf., one 
copy of Goldstucker’s Literary Remains for lir. 8^/., one copy of Gold- 
stucker’s Panini for £1. igs. 6d., and Gladwini’s Ayipi Akbari in two 
volumes for I3r. icwf. I had to pay Rs 84 in all. What was the Rate 
t»f Exchange ? 

8. I bought a complete set of Tennyson’s works for £3. 3r. , Aristotle’s 

Theory of Poetry by Butcher for i is. Sd . , Bendall’s Catalogue of Sanskrit 
and Buddhist Manuscripts for I2J., Darwin’s Origin of Species in two volumes 
for 125., Pendlebufy’s Arithmetic for 45. 6^., Smith’s Analytical Conic 

Sections for 75. 6<f., and Greaves’s Elementary Hydrostatics for 55. What 
had 1 to pay altogether to the nearest pie, the exchange being at is, ild. per 
rupee ? 

9. If I cwt. of fish costs £1. *J5, find the price of one bazar 

maund of fish in Indian money, the exchange being at is. i^d. a rupee. 

10. A person in London owes another in St. Petersburg a debt of 7990 
rubles, which must be remitted through Paris. He pays the requisite sum 
to his broker, at a time when the exchange between London and Paris 
is 23 francs 50 centimes for £1^ and between Paris and St. Petersburg 

2 francs 40 centimes for one rubl^. The remittance is delayed until the 
rates of e.xchange are 23 francs So centimes for £l, and 7 francs for 

3 rubles. What does the broker gain of lose by the transaction ? 

11. A merchant in London is indebted to one at St. Petersburg 17000 
rubles : the exchange between St. Petersburg and London is 23^/. per ruble, 
between Sc. Petersburg and Amstlrdam yjd. Flemish per ruble, and between 
Amsterdam and London 245. gd, Flemish per £ sterling. Is it< more 
advantageous for the London merchant to be drawn upon directly from 
St. Petersburg or circuitously through Amsterdam ? 
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13 . A merchant in Calcutta owes a sum of money to one in London : 
which method of payment will be more advantageous to him— a direct ex- 
change, or a circuitous remittance from Calcutta to Vienna, from Vienna to 
Paris, and ifrom Paris to Londoif, the exchanges being R.x = is. 

£i = 25*6 francs, 15 francs = 7 florins, and 17 florins = Rs.34 ? 


Additional Examples XLIV*--8aaare Root. 

1. Find the least number which must be subtracted from *00757 to make 
the remainder a perfect square. 

2. Find the least integer by which 50540 must be multiplied to make 
the product a perfect square. 

3. Find the least integer by which 15606 must be divided to make the 
quotient a perfect square. 

4 Find the least square number which is exactly divisible by 32, 90 
and 105. 

5. Extract the fourth roots of 

(I). -00390625; (2). 

6. Find the least number of soldiers in a regiment so that it may be 
drawn up into hollow squares 30, 40 or 50 deep, and also into a solid square. 
What will be the number of men in front of the solid square ? 

7. The whole surface of a cube is 165 sq. ft. 54 sq. in. Find its edge. 

8. The length of a rectangular field is to its breadth as 4: 3, and its 
area is 750000 sq. ft. Find its perimeter. 

9. A general wishing to arrange his men, who were 12746(^10 number, 
into a solid square, found that there were 1 1 men over. How many men 
were there in the front ? 

10. The whole of the outward surface of a tin box is 12 sq. ft. 54 sq. 
in., and its length, breadth and height are proportional to the numbers 
^ 2, 1. Find iu dimensions. 

11. A room 2^ times as long as it is broad is carpeted at R. 1.408. 
pel sq. ft., and the walls are painted at Rs. 2. 4 as. per sq. yd., the re- 

^"^Mpeccive costs being Rs. 2112. 8 as., and Rs. 1365. Find the dimensions of 
the room. 
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12. The price of rice in annas per maund is equal to the number of 
.maunds bought for Ks.370. 9 as : what is the price ? 

13. A brick is t^yice as long as it is broad, and its height is *106 times the 
square of its breadth. The solid content of the brick is 3 i 5 il cub. in. 
Find the dimensions of the brick. 

14. The rate of interest being equal to the number of years, the sim- 
ple interest is *950625 times the principal ; what is the rate ? 

15. A sum of money was lent at compound interest ; the first year’s in- 
terest was .^91. 5i., and the third year’s interest was ;£’ioo. I2r. oJ</. What 
‘was the sum and the rate per cent. ? 

16. The discount on Rs. 16303 due a certain number of years hence at 
a certain rate per cent, per annum which is equal to the number of years is 
Rs. 5103. What is the rate ? 

17. A square field contains 10 acres. Find its diagonal correct to the 
tenth part of an inch. 

18. A room is 40 ft. long, 25 ft. broad, and zo ft. high. Find its diagonal 
to the nearest inch. 

49. The diagonal of a square is 5 ft. Find its side correct to the hun- 
dredth part of an inch. 

20. Two persons start from the same place at the same time ; the one 
goes due west at the rate of 16 miles an hour, and the other due south at the 
rate of 12 miles an hour. How far are they distant from each other at the 
end of eight hours ? 


« Additional Examples XL V.— Cube Boot* 

1. Find the least number which must be subtracted from *00186087 to 
make the remainder a perfect cube. 

2. Find the least integer by which 4x503 must be multiplied to make 
the product a perfect cube. 

3. Find the least integer bji which 74536 must be divided to make the 
quotient a perfect cube. 

4. Extract Jhe sixth root of *000000117649; and the ninth root, of 

3mh 
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5. The cost of a cubic mass of metal is Rs. 1984941, at Rs. 3. 5 as. 7 p. 
a cubic foot. Find the edge of the mass. 

6. A piece of gold 28 ft. long, 4I in. broad and i| in. Ibhick is made 

into a cube. tWhat is the length of ^ts edge ? * 

7. A wall 4 times as high as it is broad, and 7 times as long as it is 
high, contains 18634 cub. ft. Find the breadth of the wall. 

8. A cube whose edge is 8| ft. weighs 899 lbs. ; find the edge of an- 
other cube of the same material which weighs i cwt. 6 oz. 

9. A certain sum of money was lent at compound interest. The fir.st 
year’s interest was ;^3I25, and the fourth year’s interest was ;^35I5. 4J-. What 
was the sum and the rate per cent. ? 

10. A cube contains 151 cub. ft. 1216 cub. in. ; find its diagonal cor- 
rect to the tenth part of an inch. Find also its whole surface. 


6 
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EXAMPLES ON CHAPTEtt I. 

Sec. I. 

Examples L 

1. Express in figures the following : — 

(1) . Sixteen thousand and nine. 

(2) . Nineteen hundred thousand, seven hundred and five. 

(3) . Six millions, seven hundred and four thousand, three hundred 

and seventy-one. 

(4) . Five billions, four hundred thousand millions, seven hundred 

and nine thousand, eight hundred and nine. 

(5) . Two quadrillions, three hundred and forty-five thousand six 

hundred and seventy-eight trillions, nine hundred and twelve 
thousand three hundred and forty-five billions, six hundred 
and seventy-eight thousand nine hundred and fweli^e mil- 
lions, three hundred and forty-five thousand six hundred and 
seventy-eight. 

2. Express in words the following 

(i). 987654321. (2). 10200040506. (3). 6006006006. 

(4) . 5 SSoa> 55 S- ( 5 )* 578912345678912. 

3 Express in Roman numerals the following : — 

(I). 203. (2). 5492. ( 3 ). 27060. (4). 3874- 

(5) , 100000. 

4. Express in figures the following ; — 

(1). XXIV. (2). LXX. of. XCVI. (4). MU, 

<S). DCCCCXXXVII. 
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Sec. II. 

Ex. II. 

1. Add together 2 , 3, 4, $, 6^ 7 » 8, 9. 

2. Add together 10, u, 12, 13. IS» >7. 18, 19, 20. 

3. Add together 300, 421, 53P, 670, 780, 820, 959, 1024, 

4. Add together 999888, 777666, 555444. 333222, iiiooo. 

5. Add together 997654321, 123456789, 896547321, 892134567, 

234567891. 124356879, 213564798, 986754213, 432198765. 

6. Add together the values of i + i + i + I, 2 + 2 + 2 + 2, 3 + 3 + 3 + 3 . 

4 + 4 + 4 + 4, 5 + 5 + 5 + 5 and 6 + 6 + 6 + 6 . 

7. Add together the values of i+2 + 3'l'4. 2 + 3 + 4 + 5 . 3 + 4 + 5 + 6, 
6 + 7 + 8 + 9 and 9+8 + 7 + 6 . 

8. In an Alms-house 502 beggars are supplied with their food in the 
morning, 9785 at noon and 7625 in the evening. How many beggars are 
supplied with their food daily there ? 

9. Syam keeps with you 1020304 Ks., Gopal 90708025 Rs,, Ram 
56000 Rs., and Hari 875002039 Rs. How many rupees have they all kept 
with you ? 

10. Find the sum of 23 repeated 5 times ; 25 repeated 7 times ; 27 
repe.Ued 4 times ; nnd 31 repeated 3 times* Find aUo the sum of these 


I. From 9223 
take 7509 


Sec. III. 

Ex. m. 

2. 998877 
665544 


3. 9080706050 
8171615141 


4. By how much is the number nine t 1 :)Ousand nine hundred and ninety, 
nine greater than seven thousantf and seven ? 

5. In a garden there were forty-nine tnousand si^ hundred and ninety- 
fi^ht treee altogether $ of these, thirty, thousand wer^ Cnt down by the owner 
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on several occasions ; ninety-nine were dried up on account of their extreme 
age ; and five were destroyed by lightning. How many trees were left in the 
garden ? 

, • • 

6. Find the difference between the sum and difference of 92325 and 

70619, 

7. An Assistant Surgeon whose fee is Rs. 4, had 1050 calls in a certain 
month ; his expenditure in that month was 520 Rs. What sum did he save 
in that month ? 

8. A Pleader gets on an average 6000 Rs. annually ; he spends 150 Rs. 
a month. What amount can he place in the Savings Bank in a year ? 

9. Simplify : — 

(*)• (5403 + 9780) - (2301 + 5019). 

(2). (9999 + 8888) - (9999 - 8888>. 

10. A man was 93 years old wh^n he died in 1886 ; in what year was 
he born ; and how old was he at the time when his first son was born 
in 1820 ? 


Sec. IV. 


Ex. IV. 


1 Multiply 95768023 by 871209. 

2. Find the product of the sum and difference of 97029 and 53021. 

3* Find the continued product of 4i 5, 6, 7t 8 and 9* 

4. Find the value of i6* + 15* + 14* X 5*. 

5. Multiply the difference between 9009 and 6od6-by that between 8008 
and 5005, 

6. The slow passenger train of the East Indian Railway Company 
twu at the rate of 20 miles an hour ; wljat distance does it travel in 5 days 
aad 9 hours ? ' 

' Sound traveb at the rate of 1139 feet per sdeond ; how far does it go 
2 dayit 2 hours 2 minutes and 2 seconds } 
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8. A tjoods-train consists of 56 carria^'cs, each of which contains 4545 
bags of sugar, each bag weighing 3 maunds, and in each niaund there are 
40 seers ; what is the total weight of siigai in the train in seers ? 

9. In a garden there is a mango-tree consisting of 12 blanches ; in 
each branch there are 7 secondary branch^ s ; in each secondary branch there 
arc 9 bunches of fruits ; in each bunch there are 5 mangoes ; how many 
mangoes are there in the tree ? 

10. The number of English-teaching schools in Calcutta, is said to he 
54 ; supposing the average number of boys attending each school is 320, 
what is the number of boys learning English in all the schools, and what 
would be the total collection of the schooling fees, if the boys are charged 
at the^niform rate of 4 rupees each ? 


Sec. V- 


Bx. V. 

I. Divide 123456789 by 2, 3, 4, 5, and 6. 

2 Divide 23456789 by 7, 8, 9, 10, and i r. 

3 Divide 3456789 l)y 12, 13, 14, 15, and 16. 

4 Divide 087654321 by 17, l8, 19, and 20. 

5. Divide 99088077066055044 by 3302201 lO. 

6. Divide 9876876576546543 by 5432 *«>• 

7. If the multiplier be 227788 and the product 15116030184204, what 
is the multiplicand ? 

8. If^ the divisor be twice the quotient, and the quotient seven times 
the remainder, find the dividend when the remainder is 9. 

9. Divide the continued product of 4, 5, 6, 7 and lo by the continued 
product of 4, 5 and 6. 

10. The diameter of the Earth is 7963 miles, and the distance of the 
Sun from the Earth is 23984 times the diameter of the Earth. How long 
would a man take to reach the Sun if he can manage to travel at the rate 
of 4 miles per second ? 

IX. An army consisted of 84000 men and was divided into 210 de* 
tachments. How many men were there in each detachment ? 
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12. A railway line is 500 miles long ; the total cost of constructing it 
is 29925000 Rupees ; at what rate is that per mile ? 


Sec. VL 

Ex. VI. 


I. Find the G. C. M. of— 


(I). 

32 and 72. 

(*)• 

24 and 64. 

( 3 ). 

32 and 144. 

( 4 ). 

126 and 144. 

(s)- 

336 and 1280. 

(6). 

324 and 5526. 

( 7 ). 

10332 and 6804. 

(8). 

15068880 and 11861064. 

( 9 ). 

54, 72 and 96. 

(to). 

64, 160 and 288. 

(11). 

56, 72. 168 and 140. 

(12). 

42, 24, 66 and 198. 

2. Find the L. C. M. of— 



(I). 

t, 6, 8, 12 and i6. 

(a). 

2 , 3 , 4 , 5 , 6, 7 , S and 9. 

(3). 

3 . 4 . Si 61 7 i 8 and 9. 

( 4 ). 

2, 4, 6, 8, 10, 12, 14 and 16. 

(s)- 

S, 10, 15, 20, 25 and 30. 

(6).. 

» 4, 8, 16, 32, 64, and 128. 

( 7 ). 

7, 14, 21, 28, 3S, 42 and 49 



( 8 ). 

3. * 7 i S4. 7*1 90. and 270. 

( 9 ). 

8, 9, 12, and 18. 

(to). 

3 i 9 i 7 i tS. *8 and 42. 

(It). 

6, 15, 27 and 35. 


(12). 8, 18, 28, 36, 54, 72 and 90. 

3. Seven men fire at a target at intervals of 2, 5, 7, lo, lz, 14 and 
16 minutes respectively. After what time will they first all fire simul- 
taneoosly, and how many times will each man have fired hy that lime ? 

4. An island is 468 miles in circumference, and three persons /*, Q 
and all start together to travel the same way round it ; P goes 40 miles 
a day, Q 48 and 60 ; when will they all be together again ? 

• 

$. The product of t#o numbers is 6517, and their least common 
mltiple is 931 ; find their greatest common measure. 
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EXAMPLES ON CHAPTER IL 

( Division I. ) 

Sec. i. ■* 

Ex. VII. 

1. Express .as fractions 

(1) . The integer 4 having 3, 5 and 7 for the denominator. 

(2) . The integer 6 having 4, 8, 12 and 15 for the denominator. 

(3) . The integer 9 having 15, 17, 19 and 24 for the denominator. 

(4) . The integer II having 8, 9, ii, 12, 13, 14 and 19 for the 

denominator. 

(5) . The integer 12 having 12, 13, 15 and 20 for the denominator. 

(6) . The integer 30 having 5, 6, 7, 8, 9, 10, ii and 12 for the 

denominator. 

(7) . The integer 45 having 2, 3, 4, 5, 6, 7 and 9 for the denominator. 

(8) . The integer 55 having 20, 30, 40, 50, 60, 70, 80 and 90 for the 

denominator. 

2. Convert the following fractions into their equivalent integers 

(I), y. (2), J/. (3). V. ( 4 )- ih 

( 5 )- V. (6). ff. ( 7 ). W- (S). W- 

( 9 ) . W. (10). W. (II). (la). HP- 

SBC. XI. 

Ex. VIH. 

1. Express the following improper fractions u mixed *01 whole 
numbers 


(I). 

t- 

(a). 

1. 

( 3 >- 

1- 

( 4 ). 

V. 

(S). 

V- 

(6). 

V. 

( 7 )- 

H- 

(8). 

V. 

( 9 ). 


(10). 

n. * 

(11). 

w. 

tia). 

XMASl 

TRnP* 

( 13 )- 

w 

( 14 ). 

w. 

(is). 

W- 

(16). 

w. 

( 17 )- 

w. 

(18). 

lU- 

(t 9 >- 

HH- 

(JO). 

tmi- 
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2 . Reduce the following mixed numbets to the form of simple 
fractions : — 


(t). 

Jf 

(2). 

2|. 

(3)- 

3f 

(4). 

4l* 

(5). 

5f 

(6). 

6h 

(7). 

7f 

(8). 

8A- 

,(9). 

9H. 

(10). 

loH. 

(II). 

iiW- 

(12). 

I2||. 

(13)- 

i3H- 

( 14 ). 

UH. 

(IS)- 

iSH- 

( 16 ). 

lOSl. 

(17). 

iSPif 

( 18 ). 

20205T«r. 

(19)- 

999A- 

(20). 

lOOQG 


3. Reduce the following compound fractions to simple fractions in 
their lowest terms 


(I) . I of*. (a). fofS- ( 3 ). A off 

<4). 1 of * of (s). ti of f of 2f (6). J of I of I 0/ A. 

(7) . li of 2| of 3l of of f 

(8) . 2i of 3i of 4i of Si- of 6i of 7}. 

( 9 >- S 4 of 6i of 7i of 8i of 9i of loi of Ilf 

(10). loiof Hi of laiof i3iof I4f of iSf 

(II) . f of 7 i of i of 9A of A of iiA. 

(12). 3i of 9i of 4i of 8i of si of 7 i of 6i. 


4. Reduce the following complex fractions to simple firaetions in their 
lowest terms 


(D- 

2t‘ 

(«. }{■ 

( 3 ). 

4i 

5t‘ 

(4). 

(s). 

24 

5*’ 

<«>• s- 

( 7 ). 

44i 

»sf 

(8). 

(9). 

iof ^ 

6 ■ 

<■* m- 

(II). 

iofi 

A 

(I*). 


3*' 

2 Si 

*i' 

* 9 A 

♦ of *• 


( 13 ). 


i of ♦ of t 
iof iof f 


{I4)- 


8S i of «A of A 

iSi of li of ^ 


5. Reduce the following fractions to their lowest terms : — 


(*). 

447 

198' 

(»)• 

iSi. 

999 

( 3 ). 

22§4. 

3043 

(4)- 


life. 

8533 

(6). 

1.3478 

16701 * 

(7). 

11050 
3558 " 

( 8 ). 


3444 

3556’ 

7 « 4 e 8 s 

»99»' 
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( 9 ). 


109005 

lOOOOOOO* 


(10). 


1 35795 

222210 * 


6. Reduce the fractions in each of the following sets to equivalent 
fractions having the least common denominator : — ‘ 


(1). 

1, i, t and 

(2). 

f» h A and A* 

(3)- 

h h h i and 

(4). 

1> i» 4» h 4 and j. 

(s). 

i> h i and 1 . 

(6). 

A» A» A> A* Ai a and 

(7). 

i, }, 1 and 

(8). 

and 3^. 

(9). 

1, 2^ and 

(10). 

A and A- 

(II). 

h A. H and H- 

(12). 

7 IT 

7. Compare the values of — 



(I). 

h f and f 

(2). 

i and A* 

<3)- 

f I A and iV 

(4). 

4> A» A and A* 

(S)- 

A» A» A» A and 

(6). 

l> li h 4 and f . 

(7). 

1 A and 



(8). 

A* tSv* tAu* TirfaiT and T(rATnr* 


(?o. 

It It i and -/j. 

(10). 

it A of H* 

(n). 

♦t 44t 1 of t and t of 3t. 

(12). 

4 of 4| 7 i and \ of 5, 

(t3». 

Aof i.tandit. 

(I4)- 

4» iSi Ai Ai a and 

(15)- 

tt i of I3lt I of 1 At 9i 

and J of 


Sec. III. 

Ex. IX. 

I. Add together — 

(1) . « of H* of ^ and it of H of J|. 

(2) - A> AS and yfr- ^ (3)- i of 3 h t of ijt and fii* 

(4). 4i. 1 of i. i of i of t. (S). 3^^and 

Ai Ai Ai H- 
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2 . Find the value of 

(I). l+i + i + Ar + TiSr + iiV- (2)- 21-J-3* 2i of J + iof 3|. 

(3)* + 2i + V + 3i + 4i + !• (4)* if+l+l+ill + H* 

( 5 )* A + A + xfir + H + H+A* 


3. Simplify :— 

Qf 4} I si 7l 

_i 1 J of 8f + 3 y\ 

^ 3 i 

(2). }of ^of I 44 -I| of 3|of Ti*B+2f of 4^ of il,. 


<3). ii + tof«+^- 

(4)- I4l4l of 4 of 8. (5). f + 4 ^ + iof 2 . 

(6). } of J of 4 + i of I of V + A of } of 

<7). |off+9 + y+'{* 


Sec. IV. 


EX.Z. 

I. Find the difference between— 

(I). \i and IJ. ( 2 ). 56 ! and 35 ^. 

(4)- 75* and 48^ (5)- 


( 3 ). 45 and 35 l. 
I of I of 5 and | of f of 56 . 


( 6 ). |of Sjof i|and 


a. (I). 


/,i ^ A of i . 

( 7 ). and j ^ of g-* 

. 3 aV, 


By how much does A + ~- +2 exceed jf of 3 tV of 




( 3 ) . What number added to thc^sum of 6 ^ and^ will make the 
D total equal to 12 ? 

(4) . SimpUfy i±*_J+i-X + 7. 
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(5). What number must be added to the sum of | and | in order 
that the sum may be equal to the difference between Qi and 6f ? 

Sec. V.' 

Ex. XI. 

1. Multiply— 

(.1. J o, II b, 11 

(2) . of ^ of by 6 of 2oJ of 5j. 

' log 13 29 

( 3 ) - i of ^ of } of 25I by i of I of f of I of 75. 

(4) . f of I of I of f of I 3 t^ by 2} of 5| of f of 23I. 

31 if' si ^ **• 

2. Find the continued product of— 

(*)• f» 'ii 1 !• (2)» ii> 2f» 3 t» 4 t St* 

( 3 ) - I 3 t» 22t, H, H and f. 

(4) . i of I of 2 Sh H. 24! and i of isf 

(5) . J of t + 2| and I of 56-i of 24. 

(6) . 7| of 23i-4j, } of 2{ of 4i and i of 45 + f of 36. 

3. Find the value of— 

(I). tl>^(i-H)+Hx*x(t+A). 


(*)• 

Aof ix«xtfof m- 





3i I 




(3'). 


(4). 

61 

"l-*U,oA-7i. 

llJ + 2{ . 

(S). 

ixY 

\ ^ 

(6). 

(49H ^ S^A) + vtv 


i+i+i 5i »t 

»l-3i + 4i 3..41 
4i 3 


(7). i| of 
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Src. VI. 


Divide— 


Ex.zn. 


(1). fbyf (2). I by 4, 

(4). VbyfJ. (S)* aibyaS. 


(3)- iVbyA. 
(6). tot by I3f. 


(7). I7lby7lj. 


(8). -3by^. 

40t 73 


(9). {of 4 of l8t by { of i of {. 

(10) . 4 of Si of 4 by { of { of f. 

(11) . (i+4| + H+JW)by(A-{j). 


( 12 ). 


(I3)- 


4{ X 8A L oI 44 
44-5- loi ^ 4 + 2i 


lO-k-S-e 


of H, 


4A 


jo Hof 


by 


S_ofJ 

ali ' 


(i). Divide the difference between zi and } of 2 i by the sum of i 
of 3i and i|. 


4^^ . 7W 

(2). Simplify loSSit * 174^^ 

H 


(3) , What number multiplied by } of { of | will give | of f of { ? 

(4) . What number must be multiplied by the continue^product of 

the reciprocals of 6, %, 9 and 9 to give the rectptocl of 10 ? 

(5) . Divide the iKodttct of lo and A by thegootient of t by lir- 




(7)». Simplify 


sf-g} . yffq>gA 

iii+4*'^ S»of 64 • 



12 


APPENDIX B. 


EXAMPLES ON CHAPTER IL 

(Division II). 

Sec. VII. 

Ex. XIII. 

1. Express according to the decimal notation : — 

(i). Three-tenths. (2). Nine-tenths. 

(3). Twenty-three hundredths. (4). Fifty-seven hundredths^ 

(5). Seven-thousandths. (6). Sixty-five millionths. 

(7) . Two hundred and sixty-five thousandths. 

(8) . Eight hundred and sixty-five millionths. 

2. Express as decimals : — 


(I). 

A* 


W - 

( 3 ). 

iW. 

( 4 ). an- 

(S). 

tUtt* 

(6). 


( 7 )- 

loSZoo* 


( 9 )- 


(10). 

Tir^Voir* 

(11). 

7 

100®’ 

(12). — 

1000* 

( 13 ). 

TTTc^oinr- 

(J 4 ). 

A* 




3. Express as vulgar fractions in their lowest terms 


(I). 

•8. 

(a). 

•35* 

( 3 )- 

*08. 

(4)* 'O35. 

(S). 

•02. 

(6). 

*002% 

( 7 ). 

*0005. 

(8). *01. 

( 9 ). 

2.15. 

(10). 

2*015. 

(II). 

8*27. 

(12). *565. 

(« 3 )- 

1000*0005. 

( 14 )- 

*000665. 

( 15 )- 

*00456. 

(16). 4-00052. 


4. Iifultiply ; — 

(i). *4 by 10, 100, xoooand loooo. 

(li). *100 by 100, 1000, 10000 an4 looooo. 

(3) . *002 by 100, 1000, xoooo and looooo. 

(4) . 30-00030 by 1000 and loooa 

(5) . *123 by 10000 and 100000. 

5. Divide ; — 

(I). -200 by 100 and 10000. (2). 2*134 by 100 and 1000. 
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(3) . 2546*1 by 10 and xoooo. 

(4) . 12345*007 by 100 and 1000. 

(5) < 7*131400 by xoo and 10000. 

• 

Sec. Vin. 

Ex. XIV. 

1. Add together— 

(1) . 889*554, 542*0054, 546*32, 312*105 and 64*0005. 

(2) . 13*041, 564*8746, 456*707. •0747> and *3254. 

(3) * 103*34. 552*840, 53*005, 88*345 and 57*7SS. 

U)* *195. 3*o86, 12*87, *0051 and 729*54- 

(5)* 360*826, 36*0826, 3*60826 and *360826. 

2. Find the value of— 

( 1 ) . 100*002 + 234*678 + 77.0008 + 45*05. 

(2) . *01 + *002 + *0003 + .00004 + * 1 23456, 

(3) . *002 + 200*003 + 3000*0004 + *00005. 

(4) . 47*253 +478*364 + 589*456+ *01. 

(5) . iii-iii +222*222+333*333+444*444 + 555-555- 

3. Find the sum of— 

(x). Four-tenths ; twenty-one hundredths, five-thousandths ; fifty- 
six-millionths ; and one-hundred fifty-six thousandths. 

(2). Twenty-six and forty-three hundredths; three hundred, and sixty- 
five hundredths ; fifty-two and twenty-five thousandths ; four htfhdred and 
five and four hundred and five thousandths. 

is). Seven tenths ; seven hundredths ; seven thousandths ; and one 
huDdved, and sixty-two millionths. 

(4) . Forty-five thousandths ; beventy-seven hundredths ,* and eighty- 

eight millionths. ^ 

(5) . Two hundred, and thirty thousandths ; three million and three 

millionths ; and sixty thousand and sixty thousandths. 
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Skc. IX. 

Ex. XV. 

1. Subtract — 


( 0 . 

1.53 from 3.09. 

(2). 

3.64 from 4.78!. 

(3). 

4.75 from 5-89. 

(4). 

1.234 from 2*345. 

(S)- 

40.00379 from 600000. 



Find the difference between — 



(D- 

Three and three tenths. 

(2). 

Four and four hundredths. 

(3)- 

Seven and seven thousandths. 

(4). 

Two and two millionths. 

(s)- 

Eight tenths and eight thousandths. 


Find the value of— 



(I). 

44.86 - .926. 

(2). 

43.26 -.005. 

(3). 

104.006 - .605. 

(4). 

646.75 + 26.345-105.35. 

(s). 

10564 + 236*006 + 135.0068 - 

750036. 


Sec. X. 

Ex. XVI. 

1. Multiply — 

(I). 35.16 by 1 1.4. (2). 120.23 by 10.45. 

(3). .0715 by 00.57. (4). 35’H by 76-05. 

(5). 4.6186 by 21.04. 

2 . Find the product of— 

(1) ; One thousand and one thousandth. 

(2) . Eight thousandths and eight mHHonths* 

(3) . Fiity-stx and sixty. six thousandths. 

(4j.^ Four and four hundredths. 

(5). Nine thousandths and nine millionths. 

3. Find the continued product of— 

(1) . 3. -3. -03, -003 and 3000, " 

(2) . I4> l-4» -oi4> 1400 and 5260a 

(3) . 1.8, 18, 1800, .018 and 526000.. 

(4) . J4*y, 2.14, .0065 and 72*035. 

(5) . 45^062, .0705, .7x5 and 12.62. 
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Sec. XL 


t. Divide — 

Bx. ZVII. 

• 


(I). 

1*54 by -I I, 

(2). 

154 by *07. 

•C 3 ). 

15*4 by -77. 

( 4 )* 

12x50x38 by 2-023. 

( 5 )* 

6400 by .04096. 

(6). 

-06735 ^>y *125* 

( 7 ). 

4-8 by 0016. 

(8). 

73-8 by -0018. 

( 9 ). 

1215013-8 by 2*023. 

(10). 

*000072072 by *000012 

(II). 

10*01 by 390-625. 

(12). 

9-614 by *0000019. 

3 . Simplify — 

(1). (-18988 x8-o8) -5- *0235 -(8*o8x8*o8). 

(2). 

•0000072 4 - *012. 

( 3 ). 

367402-32 -5- -35601. 

( 4 ). 

33 4* *0001 1. 

(s). 

189-3978 -f 4-3. 


3. Find the value of— 

(1). *4 -r *000255. (2). -0x284-81*92. (3). •0156254-26. 

(4)- 4350*5 ■^259*86- (5). 214*86 -r *048. 

4. What number multiplied by 2-4 will pro'duce 76*8 ? 

5. What number multiplied by *024 will produce *0000768 ? 

6. What number multiplied by the quotient arising from the division 

of 8 by -5 will produce 3. 52 ? 


Sec. XIL 

EX.ZV11X. 

t. Convett into decimals the following vulgar fractions : — 

(I)> If : f ! (2)- H ; A i 3 ^- 

(3). ^ ? JA ; IS*- U). i of ai ; 4 of t of t 

(5).,., {of liimlplai W' 
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2. Reduce the following vulgar fractions to decimals correctly to 
5 places of decimals ; — 

(I). H ; H ; «. (*)• ^ ; * 1 ; 7 JW(r- 

( 3 )* vHv 5 AVv # Afir 5 A- U)' 5 AV 5 Aft f Aft* 

( 5 )* A » /A » iH 5 W* 

3 . Reduce the following vulgar fractions to recurring decimals * 

(«). i ; * i J- (*)• t ; i ! ; rfr- 

(3). il ! A ; th. (4). im ; Ar : IHH- 

(5)* *iii > ixArr i AViA- 


4. Convert the following recurring decimals into vulgar fractions ; — 
(I). -6 ! -7 ; -8. (a). -27 }. -093 i *189 ; -aSi. 

(3) . -0021 : -0154 ; -223568. 

( 4 ) . 21-9234567 ! 36-67 i 853-593. 

(5) . 1234-56789 ; 3SI-3344S i 0-0*3- 


Sec. XIII. 

Ex. ZIZ. 

1. Write the following decimals retaining only 6 places of decimalst so 
as to be approximately correct : — 

(lA. -00123456 : -09587217, (2). -98331785 ; -0000^879. 

(3)- -1*3456789 i -102030405. (4). -7654331 : >9876543*1- 

(5). -09080706! -5544667788. 

2. Find the value (correct to 5 places of decimals) of-* 

(1) . S3-43 + -7a + *S46+03i 

(2) . *0023- i -*5469+ ii *5678+* o 95. 

(3) . :ooooi23-h -998877 -h 3-334455 -h-oiM- 



APPSKOIX. ». 


17 


<4). *97*345+ -7891*3 +*i«a3344S« (S)- 3*8564 - *0381. 

(6) . *127 + *142857 +2*327 + 2*05+44*63 + *008497133. 

• • 

(7) . 27-23 + .37 +6*52 + *297 + *973 + 9+4*75+82*0367 + 22-31. 


(8). 

*4- *08 ; *05 -*00658127. 

(9)- 

7-6*131746: *053 -•047- 

(10). 

7*72 X *297 ; 36*23 X *26. 

(II). 

74.0367x4-75 ; 3-973 X 8. 

(I*)- 

7 -I- • 142857 ; *042 + *036. 

(»3)* 

*31705+5*483. 

(14). 

(25*4)* + (24*6)* - 12*7 X 98-4-i*(-6)‘. 



EXAMPLES ON CHAPTER IIL 

Sec. II. 

£x. ZX- 

t* Reduce 

(i), Ri, 25. It as. 3p. to pies ; loooo pies lo rupees. 

<2). Rs. 159. 15 as. 6p. to pies ; 4050 agjias to rupees. 

(3) * Bd. to pence ; yMod. to pounds. 

(4) * £iaS- *3^* to pence ; 3974^* to pounds. 

(5) * 445 half-sovereigns to pence ; ii266flf. to half-guineas. 

(6) . 15S7 half-crowns to pounds ; ;^IS6* *5^* to crowns. 

(7) . 3 lbs. 4 02. 3 dwts. to grains ; 2468 grains to ounces. 
(81. , a4 lbs. 10 os. 14 dwts. to pennyweights. 

(9). 493656 grains to pounds. 

(lOb 7 tons 9 cwt 2^rs. to pounds. 

(11) . 62 mds. 37 seers 9 chts. to knnehas. 

(12) . 100000 tolas to seers; * 

(13) . 192'miles 7 furlongs E4 poles to yards. 
ft4}* MXXX) yds. to %IIe6. 
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(15) . 2 ac. 3 ro. 30 sq. poles to sq. yds. 

(16) . 300080 sq. yds. to acres. 

(17) . 5 cub. yds. 19 cub. ft. to ci*b. inches. 

(18) . 5 kroses 90 dhanus to hats. 

(19) ' 31356 hats to kroses. 

(20) . 35 bighas 18 kathas to chataks. 

(21) . 4200 kathas to bighas. 

2. How many pice are there in 45 rupees, 35 half-rupees, 25 four-anna 
pieces, and 15 two-anna pieces together ? 

3. Find the number of seconds in the months of September, October 
and November together. 

4. How many pence are there in ;^ioooo, and how many pounds are 
there in 9600^/. ? 

5. How many acres are there in 2560 sq. miles, and how many bighas 
in 5860 kathas ? 

6. The value of a dollar being 2 Rs. 4 as., how many rupees are there 
in 56972 dollars ? 

7. A box contains 10 gold mohurs 20 Rs. 12 as. 9 p. : another contains 
20 gold mohurs fts. 25a 10 as. and 6 pies. How many pies are there in 
these sums taken together ? 

8. If 11728 persons travel in 3rd class carriages 500 miles, each paying 
a pie a mile, what does the whole fare amount to I 


Sec. III. 

a. 

XXI. 

I. Add together 


£ 

S0 


W. £ 

s. 

d. 

5 

2 

9 

12 

IS 

II 

4 

3 

5 

9 

$ 

3 

10 

IQ 

10 * 

as 

ro 

IC 

7 

9 

3 

102 

S 

5 




95 
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0). Rs. 

as. 

P- 


(4). Rs. 

as p. 

225 

4 

9 


777 

.7 7 

50 

*5 

8 

• 

888 

8 8 

1520 

7 

3 


999 

9 9 

2 

1 

K 


1020 

10 10 

109 

9 

9 


*2345 

*5 II 

<5). Tons. 

cwt. qrs. 

lbs. 


(6). Mds. 

seers. <:hts. 

15 

15 3 

17 


42 

37 

25 

16 2 

16 


125 

38 13 

59 

17 I 

19 



39 U 

62 

J8 3 

18 


*234 

36 «5l 

(7). Days. 

hours, mins. 


(8). Bighas. 

kathas. chts. 

5 

9 

20 


52 

19 14 

20 

6 

23 


500 

18 12 

77 

II 

19 


79 

17 Jii 

6 

6 



999 

9 9 i 

7 

7 

71 


704 

4 4 

(9). Ac. 

ro. 

po. 


yds. * ft. 

in. 

26 

2 

27 


25 7 

84 

35 

3 

35 


28 8 

102 

' 47 

I 

39 


27 6 

96 

58 

2 

16 


21 5 

XIO 

69 

3 

24 


17 2 

120 






^ 

(xo). .Weeks. 

days. 


hrs. 

mins. 

seconds. 

2 

S 


9 

30 

20 

5 

6 


10 

20 

30 

7 

4 


12 

40 

40 

10 

2 


10 

10 

10 

15 

3 


23 

w 

52 

59 

2. A gentleman owes as follows to Ram Ks. 687. 

12 as. 9 p. ; to 

Hari Rs. 432. rsas 

. 4 p. ; to Upendjra Rs, 352. 12 as, i p 

1. ; to the Bengal 
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SO 

Banking Corporation Rs. 7682. 1325. up. What is the amount of his 
de’bts ? 

3. A sarkar aubmits the following account of his purchases in the 
market ; Fish Rs. 25. 8 as. 7 p. ; vegetables Rs. 32. 6 as. 9 p. ; sweetmeats 
Rs. 15. 14 as. 3 p. ; different kinds of oil and tobacco Rs. 15. 4 as. 9 p. ; ghee 
Rs. 5. 6 as. 6 p. ; pictures and photographs Rs. 18. 13 as, 6 p. ; and 
paper, pen and pencils and other writing materials Rs. 10. 8 as. 3 p. 
What wa.s the amount spent ? 

4. In furnishing a house the following expenses were incurred : — 
Cabinet-ware Rs. 6432. 8 as. 6 p. ; glass-ware Rs. 532. 14 as. 6 p. ; matting 
Rs. 240. r I as. 6p. ; silver-plate Rs. 658. 1 5 as. 9 p. ; a good English clock 
Rs. 655. 13 as. 3 p. ; and gas-fittings Rs. 57a 12 as. 9 p. What did the ex- 
penses amount to ? 

5. In the balance sheet of a shop-keeper’s account, the following items 
appear Sugar Rs. 25$. 4 as. 8 p. ; rice Rs. 635. 12 as. 9 p. ; ghee Rs. 1279 
15 as. 6p. ; flour Rs. 251. 3 as. 3 p. ; salt Rs 109. i a. 2p. ; oil Rs. 9230 
5 as, 7 p. ; and spices Rs. 220. 13 as. up. What is the amount of his 
stock ? 

6. In an iron foundry the following articles were found 20 screws 
weighing in all 60 mds. 15 srs. 7 chts. ; a boiler weighing 13 mds. 12 srs. 
4 chts. ; an anvil weighing 3 rods. 14 srs. 5 chts. Find the total weight 
of all the articles. 


Sec. IV. 

fixxxn. 


I. Perfonn the following Mbtractions 


(1). 

Rs, 

as. 

P- 

(a). Rs. 

as. 



*3 

10 

8 

4$ 

14 

7* 


13 



la 



(3)- 

Rs. 

as. 

» 

p- 

(4). Rfc 

as. 



74 

0 


89 


7 


13 

8 

4i 

W 

it 
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21 


(s). £> 

s. 

dl 


( 6 ). £■ 

r* 

d. 

486 

13 

4 


*56 

12 

• 9 

*36 

15 

6 

• 

186 

9 

fo 

• 







( 7 ). £. 

I. 

d. 


(8). £. 

s. 

d. 

a? 

II 

3 


35 

15 

2 

* X 2 

6 

2 


>5 

11 

3 


(9). Mds. 

srs. 

chts. 

(10). Tons. 

cwt. 

qrs. 

lbs. 

928 

25 

Mi 

756 

17 

3 

25 

720 

IS 

71 

52s 

*9 

2 

21 


(II). Bghs. 

kths. 

chts. 

(12). Ac 

ro. 

po. 

sq. yd. 

886 

19 

I3J 

25 

3 

38 

*81 

201 

16 


J9 

2 

35 

14l 


(13). Hrs. 

min. 

sec. 

(14). Weeks, days. 

hrs. 

min. 

112 

56 

40| 

77 6 

9 

57 

60 

5 

3oi 

60 4 

18 

58 


(15). Mi. 

fur. po. 

(16). Lbs. 

oz. 

dwK grs. 

9020 

7 

39 

. 25 

9 

18 

20 

109 

6 

3Si 

22 

7 

*5 

11 


1. Ram lends Gopal Ha- 5000. How much does Gopal owe to 
Ram aftftr Ram has taken goods from him to the value of Rs. 2913. 
xSas. 6p. ? 

3. A young graduate has served 4 years 8 months And 20 days of his 
6 years’ apprenticediip ; what time has he yet to serve ? 

4. A tradesman’s effects amount to^Rs. yijlt* 13 as. 6 p. He owes 
to James IUk tiyap. 51^ op ; to John Ra 18973. ** *»• >®P* * 
RHffhuh R^. syyj. $aa. ff p. ; to Edward Rff. 49!. so as. d p* What ihoney 

TemalA fri hand after paying his debts? 
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5. Which is the greater £^<3/0 or 4S0 guineas, and by how much ? 

6. Prabhash has in his pocket Rs. 25. 9 as. 4 p. and Satis fts. 25. 
13 as. 4 p. If Prabhash gives to Satis Rs-. 19. 5 as. 8 p., and Satis 
gives to Prabhash iRs. 17. 14 as. 4p?, who will have more and by 
how much ? 

Sec. V. 

Ex. xxra. 

I. Mnlliply — 

( 1 ) . Ks 2S. 4 as. 4^ p. by 3, 5 and 9. 

(2) . Rs-. 151. 13 as. 4p. by 4, 7 and 8. 

(3) ‘ jf28. $s, 2^. by 4, 6, 7 and ii. 

(4) . /4S. I2J. 9^^/. by 5, 8, 10 and 12. 

(5) . 23 mds. 6 srs. 2 chts. by 3, 5, 7 and 8. 

(6) . 2 tons. 15 cwt. iqr. 12 lbs. by 5, 7, ii and 12, 

(7) . 24 hghs. 6 kihs. xo chts. by 9, 10, X2 and 

(S). 22. ri cOS. 10 p. by 25 and 28. 

(9)* £2$- 21 and 48. 

(10). 62 ac. 2 ro. 32 po. by 44 and 63. 

(**)• 75 yds. 2 ft. 3 in. by 25 and 96. 

(12). Rs. 15. 8 as. 9p. by 19 and 26w 

UZh £4^’ 13 ^- 91 ^. by 41 and 46. (14). £ 66 . iis. Sd. by 396. 

(*![)• £9^^ 13^- 4 hd, by 5645. 

2. What is the price of $ mds. of sugar, at Rs. 17. 13 as- per maund ? 

3. What will be the cost of making 70 glass-cases, at Rs. 26. 8 as. 

6 p. each ? 

4. How much will 50 yds. of cloth come to at Ra. 2. 8 as. per yd. ? 

5. If a person puts in the Savings Bank Ra. looo a year after spending 

Rs. no. 4 as. 3 p. a month, what is his income ? 

6. If the daily income of a trader be Rs. 5. 6 as. 8 p., what is hia 

annual income ? [i year =365 days.] 
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7. The Government pays at the rate of Rs. 7. 8 as. per month for each 
native police-constable : what will be the cost of maintaining the police in 
a town where there are 18 police stations, and in each statfbn there are 75 

native constables ? » • 

• 

8. A piece of ground has been estimated to contain 428 bghs. of 
land fit for cultivation ; what is its value, at the rate of Ra-. 30. 4 as. per 
katha ? 


Sec. VI. 

Ex. XXIV. 


1. Divide : — 


(I). 

Rs. 913. IS as. i 

» p. by 12 and r6. 

(2). 

Rs. 29731. 

7 as. 

6 p. by 28 and 46. 

(3) 

£913- 

Sld, by 14 and 15. 

(4). 

£95719- I 

IS, 6d. 

by 7 5 and 246. 

(5). 

25696 mds, 

> 26 srs. 8 chts. by 73 and 345. 

(6). 

5842 mi. ( 

5 fur. 19 po. by 44 and 105, 

(7). 

4980 days. 

12 hrs. 

54 min. 48 sec. by 36 and 215. 

(8). 

2345 tons. 

14 cwt 

. 3 qw. 3 lbs. by ^5 and 433, 

(9)- 

Rs. 23745- 

12 as. 

8 p. by 10 and 100. 

(10). 

Rs. 23674. 

14 as. 

5 p. by 100 and looo. 

(»i). 

Rs. 2744. 

11 as. 

9 p. bv Rs. 26. 9 as. 6 p. 

(12). 

5697 mds. 

14 srs. 

3 r'its. by 26 mds. 5 srs, 3 chts. 


2. The yearly expense of a benevolent institution was Rs. 58967. 
14 as. There was a grant of Rs. 460 per month by a rich man, and an 
endowment, which yielded Rs. 4600 a year. The rest was made np by 
local subscription among the neighbouring inhabitant^, 6f whom there 
were 438 in number. What did each of them pay on an average ? 

3. An estate containing 3601 bghs. 6 kths. of land, was divided among 
30 persons ; what was the share of each ? 

' 4. The edoidition expenses of ri2 charity boys came up to Rs. 220Q 

annually ; what was the expense for each hoy ? 
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5. A party of 58 boys went on a feasting, and it was found that each* 
boy’s share of the expense was Rs. 3. 8 as. 4 p. ; but three boys of the 
number being* poor, were exempted from paying their shares. How much 
had each to pay to ifieet the expense ? * 

6. A field containing 25500 bighas of land, one-third of which is under 
cultivation^ produces 2150000 mds. of rice ; how many maunds does each 
bigha yield ? 

7. If Rs. 965. 14 as. 10 p. be divided among 29 persons, how much 
will each receive ? 

8. What sum multiplied by fifty-seven will give Rs. 87325. 6 as. 6 p. ? 

9* What quantity of coal, at 7 as. 6 p. a maund, can be purchased for 
Rs. 8670 ? 

10. A shop-keeper buys 60 srs. of ghee at l^s. 2 per seer, and 76 sra. 
of ghee at Rs. 2. 4 as. per seer ; what will he sell the mixture at, that he 
may gain Rs. 50 ? 

11, A merchant buys 138 mds. of sugar at Rs 5 per maund ; he keeps 
for his own use 18 mds. At what price must he sell the remainder, so that 
he may not suffer any thing for the quantity used by Himself ? 

12. If in every box there be silk worth Rs. 58. 8 as,, bow many pieces 
of cloth must be given in exchange for 17 such boxes, if the price of each 
piece of cloth be Rs, 6. 6 as. ? 


EXAMPLES ON CHAPTER IV. 

SBC. L 

ICk-XXV. 

t. Find the value of — 


ftj. 

1 of Rs 5. 8 as. 6 p. 

(a). 

1 of Rs# 8. 12 as. 8 p. 

(3). 

1 of Rs. 12. 14 as. 6 p. 

( 4 ). 

t of R- le 4 as. 3 p. 

fS)- 

•3 of Rs. 8. 9 as. 6 p. 

(6). 

•4ofRs.ia loait lOp. 

( 7 )- 

•5 of Rs. 15. 15 as. 10 p. 

(8)t 

•8 of Ra. sOb ro as; 5 p» 

< 9 ). 

£1^ rfir. Sd. 

(lO). 

fof jCt#, M 

(II). 

A of £»i> 19s, 2£f. 

(la). 
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(*3)- -7 of £s- Ss lod, (14). .8 of £7. 6t. Sd. 

(15). -9 of £2, 4J. 2d. (16). *25 of £4. 9 s. Ad. 

I of 14 cwt. aqrs. 8 A>s. (18) f of 16 mdfi. 15 srs. 3 chta. 

(19) . t of 28 days, 12 hr& 30 min. 

(20) . *4 off 16 yds. 2 ft. 10 inches. 

X. Reduce — 

(1) . 12 S. to the fraction of a £. 

(2) . 441. to the decimal of a £. 

(3) . 8j. 4</. to the fraction of ;^I2. i6r. 

(4) . 6 as. 6 p. to the decimal of a Rupee. 

(5) . 4 it. 10 in. to the fraction Of 5 yds. 

3. What fraction of R. 1. is 4 as. 6 p. ; and what decimal of £u 
is 6^. Ad. ? 

4. What decimal of a week is 15 hrs. ; and what fraction of a maund 
is 14 seers 2 chts. ? 

5. What part of Rs. 20 is Rs. 4. 8 as. ; and What part of Rs. tooo 
is Rs. 60. 4 as. ? 

6. Compare the values of— 

(1) . I of R. 1, ^ of 14 as. and ^ of R,,i. 4 as. 

(2) . \ of £it I of 15^. and f of a crown. 

(3'). i of a md., ^ of 14 srs. and | of 3 srs. 6 chts. 

(4) . f of 21 yds., I of II ft. and {of 7 ft. 

(5) * t of 5 days, { of 20 hrs. and | of 59 mins. 


SBC. IL 

toitXSTL 

t. Ffaid the value of— 

(f). -f f c««wii4'igtfti|ea. 

f of Rs. t2. 8aa.«hlof sjasi 

( 3 )- 
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(4) . 2jcwt. of 1 qr. +6^1bs. 

( 5 ) - guineas + + i t of | of 5 j. 

(6) . I of i of ?. year + 51 month + § hr. 

(7) * +i of f of a katha + 6^ chts. 

(8) . i of 2J. 6 d.+l of a guinea + ^ of £1 + *013 of £lSs, 

(9) * A of a year + A ^ week + of an hour. 


(10). -3 of 
of a penny. 


guinea +*125 of a pound + *2083 ©f a shilling + *5 


Sec. III. 

£z. xxvn. 

P'ind the difference between— 

(1) . i of Rs. 6 and | of Rs. z, 

(2) . i of Rs. 10. 8 as. and 5 of Rs. 5. lo as. 

(3) . I of Rs. 8. 4 as. and A of Rs. 6. 6 as. 

(4) » S of £z and i of £^. 

(5) - I of £12. 6s. and | of 10. 4s. 

(6) . ! of £41 and i of 4 of a guinea. 

(7) . i of ? of 5 days and 5 of { of $ hours. 

(8) . } of } of a maund and of a seer. 

(9) . ^ of a rupee + f of an anna and ( of } of a rupee, 

(to). I of { of a ton and { of of a cwt. 


SBC. IV. 


Ex. xzvm. 


Find the value of— 

(I). R. I. 5 as. 7p. x|. 
( 3 ). Ks. 38. yas. 7p. x-is. 

(5)" jfS7- >4^- lo.'i.xi. 

( 7 ). 0 md .+1 $eer)x|. 

( 9 )- + 


(а) . Rs. 15. 13 as. 6p. xf. 
(4). £ 3 - Sr- W. xf 

(б) - iS-f" 9 * X -45. 

(8). (« cwt.+|qr.)xj. 

(*o)- (I yd.+t ft.)x '4. • 



APPENDIX B. 


27 


' Sec. V. 


Ez. XXIZ. 


Find th^ value of— 


(I). 

£20, ISJ. 

. lOd. -S' 


( 2 ). 

£3S. ioi. srf. 

A. 

( 3 ). 

Rs. 15.5 

as. -r 6J. 


< 4 ). 

Rs. 251- "T Rs. 

4. 4 as. 

(5). 

Rs. 10. 4 

as. -r *05. 


( 6 ). 

19 ft. 10 in. -r 


( 7 ). 

24 mds. 

15 seeis -r 


( 8 ). 

19 cwt. 2 qrs. 

4- 4 cwt. 3 qrs. 

<9). 

I20bghs. 

5 kths. -r 

2*9. 

( 10 ). 

•05 hrs. 2 mins, -r 10' 20*. 


Sec. VL 


Ez. XXX. 

Convert — 

(1) . *575 Sicca Rs. to current rupees. 

(2) 2520 Sicca Rs. to current rupees. 

(3) 5000 Sicca Rs. to current rupees. 

(4) . Rs. 302. 4 as. to Sicca rupees. 

(5) . Rs. 125. 5 as. to English money (R. i=2r.) 

(6) . ;^46. loj. to Indian money (;^i = Rs. 10. 8 as.) 

(7) . 3 mds. 37 srs. 8 chts. to Factory weight, and also to 

Avoirdupois weight, 

t 

(8) . 220 bighas 5 kathas to acres. 

(9) . 45 hrs, 45 mins, to dandas. 

(10). 42 sq. miles to bighas. , 


EXAMPLES ON CHAPTER V. 

Sec. I. 

Ez. xxzi. 

Find the areas of the following rectangles 
(I). *7 R 4 in. ^ 18 ft- 3 in. (2). 14 ft. 6 in. x 12 ft. 7 in. 

(3). 25 ft. 7 in. X 7 fL 10 in. (4). 16 ftf 5 in, X 12 ft. 11 in. 

<5) , 12 ft. B in. X 5 ft. 6 in. 
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2. Find the volumes of the folloiwing redjpngular parallelopipeds 


(I). 

3 ft. 2 in. 

X 2 ft. 6 in. 

X 6 in. 

(a). 

6 ft.*" 3 in. 

X 3 ft. 2 in. 

X I ft. 2 in. 

( 3 ). 

3 ft. 4in.' 

X 1 ft. 8 in. 

X 6 id. 

( 4 ). 

9 ft. 4 in. 

X 2 ft. 3 in. 

X 1 ft. 

(s). 

8 ft. 2 in. 

X 4 ft. I in. 

X 2 ft. 3 in. 


3. The diagonal of a rectangle is 200 cubits and its length is x6o cubits ; 
find its area. 

4. The sum of the four sides of a rectangle is 33 yds. ; what would be its 
area, if its breadth be half that of its length ? 

5. The perimeter of a rectangle, whose length is 140 cubits and breadth 
So cubits, is equal to the sum of the four sides of a square garden. Calculate 
the value of the garden at Rs. 64 per bigha, 

6. A reservoir whose length is 50 cubits and breadth 20 cubits, is filled 
with water ; what quantity of water must be drawn off from it, so as to make 
the surface sink 3 cubits ? 

7. A tank measuring 50 ft. by 30 ft. has an opening of i square inch, 
near the bottom of it, and has 3 ft. of its depth filled with water ; how many 
feet per hour must water run through it if the tank be emptied in X 2 days ? 

8. A man cutting grass on one of the slopes of a rail road, passes from 
one telegraph post to another, distant 1000 ft. in 50 mins. ; ifhe can cut the 
grass of an acre in one hour, find the breadth of the slope. 


Sec. II. 

Ex.xzzn. 


X. Find by Cross Multiplication the areas of the following rectangles 
(x). 5 ft. 6 in. X 4 ft 3 in. (a). 12 ft. 6 in. 4 x 8 ft. 6 in. 5 sec. 
(3). 10 ft. 4 in. X 4 ft. 4 in. (4). 7 ft. 3 in. x 6 ft. 3 in. 

(5) . A room which is 25 ft. 6 in. loqg and 15 ft. 6 in. broad. 

(6) . A square garden whose side is 45 ft. xo in. 

(7) . 36 f^> 4 in. X 20 ftk 6 in. (8), 36 ft. 6 in x 28 ft. 8 in. 

(9). 80 ft. 6 in. X 44 ft 4 in. 

2. How many yards of matting 2 ft. wide will covcir tbe floor of a room 
40 ft. 6 to. by 15 ft. 9 in. ? 
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EXAMPLES ON CHAPTER VI. 

Ex. xxzin. 

I. Find the value of— • 

(X). Toa things at ts, Sd, each. 

(3). 162 things at £1- 3^. each. 

(3). 400 things at £2, os. tfd. each. 
f4). 320 things at £y. 41. yld, each. 

(5) . lit things at ;^il. iix. 4^. for every It. 

(6) . 243 mds. at Rs. 2. 8 as. 6 p. per maund. 

(7) * 74y^s. of silk at Rs. 10. 7 as. 3 p. per yard. 

(8) . 1109 cwt. at Rs. 32. 14 as. 6 p. per cwt. 

(9) * SAC. 2 ro. 4 po. 54 yds. at Rs. to. per rood. 

(10). 60 cwt. 3 qrs. 12 lbs. at £7. 131. 6d, per cwt* 

а. Find by Practice the cost of replacing a cisterUt to weigh 
8 cwt. 2 qrs. 14 lbs., at the rate of £2. ox, 6d. per cwL, if the plnmber 
allows £t, IIX. 6d, per cwt. for the lead of the old one which weighs 6 cwt. 
t qr. to lbs. 

3. Find the value of 9 tons 17 cwt. 2 qrs. 24 Iba at Rs. 125. 6 as. 8 p. 
per ton. 

4* >yhat is the cost of 16 mds. 25 srs. xa chts. of sugar at Ks. lo. 8 as. 
6 p. per maund ? 

5. Find the value of 19 cwt. 3 qrs. 27^ lbs. at £999, 19s, per cwt. 

б. Find by Practice the cost of travelling 6 miles 7 fur. 33| po. at 5x. 
xo^f. per mile. 

7* Find tiy Practice the time of building a wall 54 yds. long and la ft. 
iMgh, of which one square yard is built in 3 hrs. 18 mins. 45 secs. 

‘ EXAMPLES ON OHAPTBB tlj. 

Sic, I AND II. 

Sx. XXXIV. 

X. Find A fi^h propwtiQpal to. 

<t). s, 3xuid & 

(3)> 3i4«id6. 


(3^ 3>7>«d9. 

(4). lU. Kc. 5 And & 
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(5). Rs. 12. 8 as., Rs. 3. 2 as. and 32 yds. 4 ft. 

2. Find a third proportional to 

(i). 3 and 9.^ (2). 5 and -JO. (3). 96 and 1 2 . 

(4). £2 and loj. (5). Rs. 5 and 5 as. 

3. If a score of sheen cost £4$^ what would be the price of 4560 
sheep ? 

4. If 8 yds. of cloth cost Rs. 10, what would be the price of 32 yds. 
of cloth of the same kind ? 

5. If the rent of 10 bighas of land be Rs. 34. 6 as., what would be 
the rent of 19 bighas and 16 kathas ? 

6. If a mechanic, working 40 days, can earn Rs. 381, how many days 
must he woik to earn Rs. 238. 2 as. ? 

7. If a pole which is 70 ft. long, when placed vertically, at 11 A. M, 
cast a shadow 84 ft, what length of shadow will a pole 105 ft. in length cast 
when similarly placed at the same hour ? 

8. A person buys a piece of land, containing 75 bighas for fts. 54000. 
At what rate per katha must he sell it so as to gain Rs. 6000 on 
the whole ? 

9 The estimated rental of a parish amounts to 3500, and a rate is 
levied of £6$^ 13J. What is the rate in the pound ? 

10. If a watch gain 6 seconds in every 5 hours, how much will it gain in 
2 weeks ? 

11. A bankrupt’s assets are £4$^ out of which he pays 5 j. in the pound 
on half his debts, and 4s. on the other half ; find the amount of his debts. 

12. ^ A clock is 12 minutes too fast on Saturday at 7 p. M., and it gains 
2' s" a day. What will be the time by the clock, at half^past 10 o'clock A. M. 
on Friday following ? 

13. If a person can travel 120 miles in 4 days walking 9 hrs. a day, how 
many days will he lake, walking 7 hours a day, to travel 386 miles ? 

14. If 12 men can do a piece of work in 20 days, how many men will do 
a piece of work 4 times as great in 4 days ? 

15. If a money-lender, with a capital of Rs. loooo, gain Rs. loot> in f 
months, in what time, with a capital of Rs, 3850 will he gain Rs. 605, at the 
fffLTDt rate ? 
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16. Twelve masons build i8 yds. of garden wall, which is to be made 

54 yds. long in 9 days, working 10 hours a day, how many must be employed 
to finish the wall, in 6 days of 9 hours each ? * 

17. If^the wages of 18 laboui^rs for a month ambunt to Rs. 118. 2 as. 
when rice is 34 seers per Rupee, what ought the daily pay of a labourer 
to be in proportion, when the price of rice is Rs. 2* 10 as. 8 p. per 
maun^ ? 

. 18. If 4 men or 6 women can do a piece of work in 20 days, in how 

many days will 3 men and 5 women do it ? 

19. If the wages of 25 men amount to £76, i^s. 4^. in 16 days, how 
many men must work to receive ;f 103. lor., the daily wages of the latter 
being one-half of those of the former ? 

30. If 12 pumps can discharge from the hold of a leaky ship 64800 
gallons of water in 6 hours, what quantity of water would be discharged by 
10 pumps in 8 hours ? 

21. If 12 men working 8 hours a day, cut a ditch of uniform depth 
4 ft. wide and 20 yds. long in 5 days, how many hours a day must 220 
men work in order to cut a ditch of the same depth, 5 ft. wide and half a 
mile long in 18 days ? 


EXAMPLES ON CHAPTER IX. 

EX.ZZZV. 

1. Find the Simple Interest and the Albount of— 

(x). Rs. 275. 10 as. for i year at 5 per cent, per annum. 

(2) . Rs. 5494- 10 as. 2 pice for 34 years at 3 per cent, per aflnuin. 

(3) ; 3S2. 7 as- 3 foi* 4 yean at 10 per cent, per annum. 

. (4). R& 1905. 3 as. 3 2 yearsand 5 ixM^.t^a at 7 per cent. 

pet annum. 

2. Find the Simj^e Interest on-« • 

(!)• £^$1 for i of a year at 3! per cent, per annum. 

£120^ 55. for 2 years at 3^ per cent, per annum. 

(3)- £ tya* 9(£. for 3 years at 4 pec cent, per annum. 

S 
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(4) . Rs. 9784. 3 as. 6 pice for 2 years and 4 months at 6 ^ per cent, 

(5) . Rs. 3415. 15 as. It p. for 3 years and 7 months at 9 per cent. 

3. In what timp will — e 

(1) . Rs. 1500 amount to Rs. 2coo at 9 per cent, per annum ? 

(2) . R.S. 2000 amount to Rs. 2780 at 6^ per cent, per annum ? 

(3) . A given sum double itself at 12 per cent, per annum ? 

(4) . Rs. 6,000.12 as. 8 p. amonnt to Rs. 10,000 at 12 percent, 
per annum ? 

(5) . Rs. 5,675 amount to Rs. 7,500 at 12 per cent, per annum ? 

(6) . amount to j^3,ooo at 4! per cent, per annum ? 

4. At what rate of Simple Interest will — 

( 1 ) . ;^I20 amount to ^160 in 2 years ? 

(2) . £22$ amount to ;^3oo in years ? 

(3) . Rs, 12000 amount to Rs 15000 in 8 years ? 

(4) . Rs. 320 amount to Rs. 350 in 5 years ? 

($)• j^ 8900 amount to ;^io68o in 2 years ? 

5. What sum will amount to — 

(1) . Rs. 1560. 8 as. in 4 years at 5 per cent. Simple Interest ? 

(2) . Rs 10656. 10 as. 6 p. in 6 years at 4^ per cent. Simple 

Interest ? 

( 3 ) - Rs* 3486. 12 as. ^ p. in years at 6 per cent. Simple 
Interest ? 

i*' 3 years at 4^ per cent. Simple Interest ? 

(5) . Rs. 9645S. II as. 6 p. in 4 years at 10 per cent. Simple 

Interest ? 

6. A landed property consisting of 750 acres of land, which pays 

an average rent of £1, I2J. 6rf. per acre, is burdened with a mortgage of 

;^2500, for which intcresc is paid at the rate of 4 per cent, per annum ; 

what is the clear rental of the property ? 

7. An annuity of ^50 is payable annually ; what will it amount to 
at the end of the seventh year after the first payment, allowing 5 per cent, 
simple interest ? 
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8. What principal, put out for 6| years at 4^ per cent. Simple Interest 

will amount to £1002. 19^. ? « 

9. What is the rate of simple interest when j£’3i5. 6s. Sd. will amount 
to £3S9» 9^* in 4 years ? 

10. In what time will the interest upon 3 20. 12 6 ^. be £70. los. 
9^. at 4 per cent. Simple Interest ? 


EXAMPLES ON CHAPTER X. 

Ex. XZXVI. 

1. Find the Present Worth of— 

(1) . Rs. 275 due I year hence at 6 per cent. 

(2) . Rs. 1200 due i year hence at 8 per cent. 

(3) . Rs. 5130 due 9 months hence allowing 6 per cent, discount. 

(4) . Rs. 6000 due in 91 days allowing 6 per cent, discount. 

(5) * ;^250. 17s, 6 d. due in 8 months, allowing 6 per cent, discount. 

(^)» £S7^ dwe 8 months hence, at 3^ per cent, interest. 

( 7 ) < 6 s. Sd. due 245 days hence at 2} P^r cent. 

(8) . ;^i5odue 17 months hence, interest being at 4 per cent. 

(9) . £s^o due 5 months hence, at 8 per cent, interest. 

(10). ;^ioi236, 7s. 2d. due 3 years hence at 6 per cent, interest. 

2. bought a quantity of goods for ready money for 150 and sold 
them for a bill for ;f200 payable 9 months hence. If this bill were at 
once fairfy discounted, ai 4^ per cent, interest, what would be the ready 
money gain on the transaction ? 

3. If on a debt of 16992, 35 gd. due 4 years hence, the present value 
were 14648. Sr. gd., at what rate was Simple Interest calculated ? 

4. Find the Discount on^ 

(1) , Rs. 2786 due 5 months hence at I2 per cent. 

(2) . Rs. 4000. 13 as. 4 p. due 7 months hence at 7 per cent. 
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(3) . Rs. 5680. X 2 as. II p. doe 8 months hence at lo per 

(4) . Rs. 1000. 10 as. 6 p. doe 10 months hence at 6 per cent* 

5. The present valae of a dehtf doe months hence is £16^ ios. 4^; 
what is the debt, interest being at 4 per cent. 7 

6. What is the discoant on a Roie of hand for Rs. 2500 dae 110 days 
hence at 6 per cent, per annum ? 

7. What discount should be allowed on jCi^o paid 9 months before 
due, simple interest being calculaM at 5 per cent. ? 

8. Find the discount on ^£243. iQr. due 5 months hence at 3} per cent, 
interest. 

9. What is the discount on ;£2240, due 16 months hence at 5 per cent, 
per annum ? 

10. What is the discount on £12^0 due 9 months hence at 54 per cent. 7 

11. If the discount on ^678, 8.r. which is due at the end of a 

year and a half, be 8 j., what is the rate per cent, of simple 

interest ? 

12. Prove that the difference between the interest and discount 
on a given sum for a given time is equal to the interest on the 
discount. 


EXAMPLES ON CHAPTER XL 

’b*. xxxvn. 

What quantity of stock may be purchased by investing — 

(1) . Rs. 3200 in the 4 per cents, at discount. 

(2) . Rs. 500P in the 4 per cents, at 10 discount* 

(3) . R& 67155 in the 5 per cents, it 6 premittm. 

(4) . Rs. 1027$ in the 5 per cents, at 6i prenvinm. 

(5) . Rs. 8460 in the 4 per cents, at discount. 


. 2. A man lays out Hs. 4739 in the purchase of 3 per stodc it 84i f 
at what price must he sell them so as to gain Rs* to8| m his whole ooUey* 
bsokenge in each case being ) per cent, 7 



Awmmx B. 


3S 

3. A person invests Rs. 1037. 8 ns. in the 3 per cents, nt 83, and when 

the fundi have risen i per cent, he transfers his capital to the 4 per cents, 
at 96 : £nd the alteration In his income. * 

4. If { lay out Rs. 2400 in*4 per cent, stocks &t 96, and sell them 
when the funds have fallen a per cent.^ and then invest the proceeds in the 
purchase of stocks at i7i per cent, premium which bears 10 per cent, interest ; 
what quantity of the latter stock shall I hold and what will be the difference 
of my Income ? 

5. A person invested £6940 in the 3 per cent, consols at 86| and sold 
out when they had risen 3^ per cent. ; what was his gain, the brokerage on 
each transaction being k per cent. ? 

6. A person possesses jfjaoo stock in the 3 per cents, which he sells at 
99} : he invests the proceeds in railway shares at £siS a share which shares 
pay 5 per cent, interest on 45, the amount paid on each share. How much 
is his income altered by the transaction ? 

7. What sum must a person invest in the 3 per cents, at 90, in order 
that by selling out 1000 stock, when they have risen to 93^, and the 
remainder when they have fallen to 84^, he may gain £6, 5r by the tran- 
saction ? If he invests the produce in 4 per cent at par, what will be the 
difference in his income I 


EXAMPLES ON CHAPTER XV. 

Ex. zzxvm. 

1. Find the equuK toots of— > 

(I). 44aS- (»)• *7*»S. (3)- 998 ^^ 

(♦K 97S3S37A (S)- i 524 iS 787 SoiQOSai. 

Z. Fiikl the tqure toots of— 

(1). 36S'>S84< (*>• -ooooi. (3). 1-6. 

Ut* -lA (5)^ ‘*>iA 

3. Find the iqneic WMU of— 

0). *. W- 36». S' 
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(4). 


\ fyf i of i 


( 5 )‘ 


^64^ 
•021 * 


4. Find (he number of which *0101 is the square root, and £nd the 
number which when squared gives *01016^. 

5. A certain number of persons agreed to subscribe as man}' guineas 
each as there were subscribers in all ; the whole subscription being ;^1Q4790I. 
ij., how many subscribers were there ? 


6. The Ochterloney monument in Calcutta is about 180 ft. high ; what 
will be the length of a rope from the top to a peg driven into the ground, 
exactly 120 ft. from the base of the monument 7 


7. A ladder ^5 ft. long placed in a street reaches a window 44 ft. 
high on one side, and, the foot of the ladder being retained in the same 
position, reaches to another window 40 ft. high on the other side of the 
street ; what is the width of the street ? 
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DIVERSITY EXAMINATION PAPERS. 

ENTBANCX! EXAMINATION PAPEBS. 

CALCUTTA. 


1868. 

1. Multiply R18957. 13d. by R568. iifa., and divide the same sum 
by the same sum. Shew that one of these operations is absurd and 
impossible, and perform the other. 

2. Find the value of the decimal *16854, and deduce the rule arith- 
metically or algebraically. 

3. Extract the scjuarc roots of 3 and of *3 to 7 decimal places, and 
explain the rule that in integers the pointing off of the periods begins from 
the right hand, and in decimals from the left. 

4. A plate of metal is beaten to the thickness of ^ of an inch, and the 
weight of a circular medal cut from it, whose diameter is inches, is 

or. Troy. If the same plate be beaten to the thickness of I of an inch, 
what will be the weight of a medal cut out of it of the diameter of if inches, 
(the areas of circles being proixirtional to the squares of their diameters) ? 


1859, A. 


I. What do you mean by a prime number^ a factor^ a ratio ? Resolve 
30 and 132 into their prime factors, and find their ratio in its simplest terms. 


2. How much muslin at 1 rupee 5a.* 8/. per yard, is equal in value 
to 143 yards of cambric at 3 rupees 13a. 8/. per yard? 

3. Whether is the product of 2J and 3^ or the product of 2I and 3i 
the greater ? Extract the square root of the difference. 

4. If a person get a bequest of f of an estate of 2000 acres, and sell 
{ of his ^are, how many acres does he retain ? 


Simplify the expression 

I 


10 + 




5. Find by Practice the rent of 586 acres 1 rood 31 poles, at ix. 
per acre. 
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6. A piece of land is 11*916 poles broad; how long must it be to 
contain an acre ? Divide accurately 0*063 

7. How tyuch must be paid for 1250 stock when it sells at 108 per 
cent. ? 


1869, B. 


I. A man can count at the rate of 100 a minutCi — how long will it 
take him to count five hundred lacs? 


2. A shop-keeper purchased 250^ yards 'of cloth for R900 and paid . 
expenses amounting to f ft 103 : what must he charge per yard in order to 
make a profit of 50 per cent. ? 

3. Reduce *005 of a pound to the fraction of a penny, and extract the 
square root of *00006241. 


4- 


Add together 


n li 

3i‘ T’ 


9 and S of J of 


51 

7* 


J. State the rules for pointing in the multiplication and division of 
decimals ; and multiply *256 by *0025 and divide > '0036 by *4 and 4 by 
•ooooi. 


1860. 


X. If the price of bricks depends upon their magnitude, and if 100 
bricks, of which the length, breadth, and thickness, arc 16, 8 and 10 inches 
respectively, cost R2. 9^1., what will be the price of 921600 bricks, which 
are one-fourth less in every dimension? 

2. Explain the method of pointing in extracting the square roots of 
whole numbers and decimals. Find the square root of 57214096, and also 
the square root of *5 to four places of decimals. 

3. Simplify (i -f J-f J -|) 


and 


7i , 

6i iH + 2j 


lO^y 


4. A tea-dealer buys a chest of tea containing 2 nuiunds and 16 seers, 
at ft4.oa. per seer, and two chests more each containing 3 maunds and 
24 seers at ft4. loa. per seer : at what rate per seer must he sell the 
whole in order to gain Rs. 576 ? 


186 L* 

1. Express as a decimal fraction 

4Jx8^„6Jof4t 
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2. Reduce ^s, 6 iL to the decimal of *0234 to a vulgar traction. 

3. If an estate be worth £2^7^ i6j. i?er annum, and the land tax be 
assessed at is. in the £t what will be the net annual income? 

4. How much land may be rented for ;£i7i6. ioj. 6/?.*, if 3 acres are 

jrented for £^. ly. 41/. } • , 

5. Exftact the square root of '00099856. 


1862. 


I. What is the difference between 


^ and ‘06 ? 
Si 310 


2. Reduce *14 of a ^lie to the fraction of a Rupee, and find the value 

of *0875 ^ pound sterling, 

3. If the wages of 18 coolies for a month amount to R85 when rice is 
24 seers |^r Rupee, what ought the daily pay of a coolie to be in projxirtion 
when the price of rice is ft2. 10a. 8/. per maund ? 

4. A and B run a race. A has a start of 40 yards, and sets off 5 
.minutes before B, at the rate of 10 miles an hour. How scKin will B over- 
take him if his rate of running is 12 miles per hour ? 

5. Extract the sejuare root of to $ place.s of decimal.^. 


1863. 

1. Find the value in vulgar and decimal fractions of : — 

74 ^ IT * 

2. Find the fractional value of : — 

(2'37979 + 4-22) + (3*041 - '937). 

3. The weight of five ca.sks of coffee being 31 cwl. 3 qrs. 13 lbs., 
calculate the price at 90 shillings [>er cwt. * 

4. If a man can perforin a journey of 170 miles in 4i days of ii hours 
each, in how many days of 8J hours will he perform a journey of 470 jjiiles ? 

5. Extract the square root of : — 

964*226704. 

6. What sum of money will produce £43 interest in 3} years, at 2) 
l)cr cent simple interest ? 

1804. 

I. How many paving stones, each measuring 14 inches by 12 inches,, 
.Are required to pave a verandah 70 feet long and 9 feet broad ? 
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2. Add together 1 , f, t*i, H and VV 5 and siinplify 

3. Find the value of 17 cwt. 3 qrs. 22 lbs., at £^, 6 s. y\if. per cwt. 

4. Add together *0125 of a jx^und, *0625 of a shilling, <and •$ ol a 
penny ; and reduce lu. g\d. to the decimal of a ix)und. 


5. Extract the scjuarc root of *000196, and divide the result by 140. 

6. A company guarantees to fiay 5 per cent, on shares of Riooo 
each ; another guarantees to pay 4jJ per cent, on shares of ft75 each : 
the price of the former is R1245, and of the latter R85. Compare 
the rates of interest which the shares return to purchasers. 


1865. 

1. Find the value of 1 1 J -I- I4t + + 32 ff 5 V» by vulgar fractions 

and by decimals, showing that the two results coincide ; and reduce 25“ 
36' 45 " to the decimal of 75”. 

2. Find the product of the sum and difference of ’0421 and *0029, 
and divide one-tenth of the sriuarc root of that product' by ten times the 
continue<l product of *02, *03, and *07. 

3. llow many yards of matting 3*5 feet wide will cover the floor of a 
room 85*3 feet long, and 40*5 feel broad ? and how much will it cost, at 
K2. lOrt. 8/. per square yard ? 

4. If the wages of 25 men amount to R766. loa. 8/. in 16 days, 
how many men must w'ork 24 days to receive R1035, the daily wages of 
the latter being one-half those of the former ? 

5. What principal in 3 ye.ars 73 days will amount to Rioo. 15^1. 
at 6.t per cent, simple interest ? A bill for R5035. 4^2. drawn on Sep- 
tember 1 2th at 5 months, was discounted on i6lh January at 4 per cent. 
what was the discount charged ? 


1866. 

1. Reduce 3® 45' 36" *25 to the decimal of 36*. 

Simplify — 

(i + -^ + U + S-0-«-Joftof2f. 

2. Find the value of 6 cwt. 2 qrs. 7 lbs. at £3. 4 j. 6 \d. per cwh 

3. Find the square of 0*0204 and the square root 0181*757764 ; and 
divide one-tenth of the latter result by one hundred times the former. 

4. Divide 0*1001 by 0*000390625, and 10*01 by 390*625. 

5. What is the expense of paving a rectangular verandah whose lengths 
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is 42 feet and breadth 15 feet with Burd wan paving stones, 18 inches 
square, and which cost R15 per score ? 

6. The 3 per cents, are at 85^ ; what price should the 3^ per cents. 
l)ear, that an investment may be made with equal advanfnge in either 
stock? And what interest would beiderived by so investing ;f5000? 


1867. 

1. The driving wheel of a locomotive is 226 inches in circinnference, 
and makes 91 revolutions per minute ; at what rate per hour is the engine 
travelling ? 

2. Divide the least common multiple of 156, 260, 720, and 42O l>y 
their greatest common mepsure, and find the s(|uare root of the ttiiotient. 

3. If a butcher buy ro cwt. of beef at 44?. 4^. per cwt. and sell it I 
at the rate of per 11>. , how much does he lose or gain ? 

4. Kind ilie value of the following expressions ; — 

,„a 

18X67 

0*625 of 12.?.^//. +0*625 ofj^7i.j6t. 

i"of5I7S 

5. Reduce ;^i. 5.?. to the fraction of 1000 and 5.?. to the 

fraction of /^iso. lOr., and express the results both as vulgar and decimal 
fractions. 

6. If;f4So amount to ;f523. loj. in i year 8 months, calculate the rat 
per cent. 


1868. 

I. Find the difference between I ’6 of 3*4 of I *125 and J of 3*6 of 
jf9*ii25, and find the value of— ^ 

^27 xo'S , ( jof A ) 21?,) 

(}ofDx8*36 • a of ^)+ 1*4' 

2- Extract the square root of 153-140625, and of 3*3, each tc^three 
places of decimals. 

3. If one man walks 165 miles in 6 days, how far will another man 
walk in 15 days if the first man walks 3tt miles io the same time that the 
< other man walks 4 miles ? 

^ 4. Three equal glasses are filled with a mixture of spirits ond water ; 
the proportion of spirits to water in each glass is as follows ; — in the first 
•glass as 2 : 3, in the second as 3 : 4, and in the third as 4 : 5. The 
•contents of the three glasses are poured into a single vessel : what is the 
proportion of spirits to water in it ? % 
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5. Find the interest on 3 ^^^^ March ICK^ 28th December, at 

44 per cent, per annum. 

6. How many yards of carj)et, 25 inches wide, will be required for 
a room 19 feet' 7 inches long, and 18 feet 9 inches wide? 


1860. 


I. Simplify 


I + i + i “ iV ^ 4 + a 
J+ h • 


and reduce 4 hrs. i min. 10^ sec. to the decimal of a week. 

2. Add together ‘06243501 100/. + 7-4375 of loj. 1- 1 *356 of Js. 6</. + 
2*784 of and reduce the result to the fraction of 29/. loj. 74^. 


3. Divide '0007 by *035 and by 3500, and extract the square root of 
each quotient to four decimal places. 


4. A room is 37 ft. 2 in. long, 25 ft. 8 in, broad, and 22 ft. 6 im. 
high : find the co.^t of covering its four walls wdth paper yard wide, 
at IJ. i-J//. a yard. 

5. In what time will ^^563. 13.^. 5^r/. amount to ;^90I. 17J. S}r 4 at 3^ 
per cent. ? 


1870. 

1. Find the cost of matting a room whose floor is 8 yards long by *j\ 
yards wide, with mats 2ft, wide and 94ft. long, at the rate of 9 annas 2 pies 
per mat. 

If the same room be 154ft* high, find how many cubic feet it will 
contain. 

2. Distingui.sh between a vulgar fraction and a decimal fraction. 
Multiply 999KH l>y 999 - 

State the rule for the multiplication of decimals, and apply it to point 
the products in (i) i‘23x *001 x and (2) 29000 x ‘oi. 

Divide *37 by *148, and shew that -i^=si 55 i? 2 , 

^ ^ ’ *41 4x4141 

3. ^"ind the square root of 197404 and of 4i^V> latter to four 
places of decimals. 

4. Two gangs of six men and nine men are set to reap two Reids' of 
35 and 45 acres respectively. The first gang complete their work in 12 
days ; in how many days will the second ^ng complete theirs ? 

5. Find which is the better investment, 34 per cent, stock at or 
3J per cents, at 105. 

6. Find how many rupees are equivalent to 200^ at the rate of 
per rupee. 
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I* 662 f railway tickets were sold at a station, | ths of which were 
9 annas each and the rest 5 annas each ; what was the amount received for 
the tickets ? • 

2. Find the greatest and least of the fractions f, iSV Add 

together 2# of £2^ 13X. and {£^. I5x. 9i^.)-r6f and simplify— 

__*4rAS_x5^+if 

3. Divide ’027 by 14 4 and 1208*04 by •oij. 

Find the value of 11*1375 of ft6. 8<i. -*56 of R7. 80., and reduce 
Sa. 6p. to the decimal of R3. Ja. 

4. If the carriage of 9S- mds. for a distance of 80 miles be Rs. 3, how 
many miles should 130 mds. be carried for R27. 80. ? 

5. What sum of money will amount to R3761. 140. in 3i years at 
4j (ler cent, per annum simple interest ? 


1872. 

I. A merchant bought goods which cost him R98ia In the first 
day he sold to the amount of R992. 80. 6p, ; in the second to that of 
R1992. 80. 3^. ; and in the next. three days to an amount equal to twice 
the two former. Finding that he had one-fourth of the goods left, he cal- 
culated his profits in the five days. How much were they ? 

2- What fraction of Rio is Rfi. loa. 8/. ? 

Find the value of — 

(t of R2. 80. +J of R4. 1 10. +2*05 of R5. 

Simplify 4l of A " g ’ 

3. Divide 27472 by *0544 ; find the value (correct to six places of 

decimals) of (i) ■ (“) 6*045- $’3678 ; ami extract the square 

0022 ^ 

root of 951*1056. 

4. Find by Practice the cost of 15 mds. 25 seers 11 chts. of oil at 

Ris. XO0. 3^. per maund. « 

5. If the interest of Rxoooin 5 years be R2 50, what wilt be the 
interest of R350D for i year and 6 months ? 


1. Find the value of (i) 


1878. 


Mi 


II 


j.+1+i. >A«f‘3r 
IV at 

(ii) 24} of Ri03. 70. 6/, 
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If ^ of a niaund is worth R45, what is the price of ^ of a maund ? 

2. Reduce jJj to a decimal ; *01^ to a vulgar fraction ; 

and — 7 of — to its lowest terms. 

I *3 + 2 -102 *37 of 8 -Si • 

3. What is the expense of matting a room 31 ft. 5 in. lortg by 20 ft. 
4 in. wide, the mat costing 14^1. per 12 square hath (linear hath = i8 in.)? 

4. In what time will R8500 amount to R 15767. Sa. at 4^ per cent, 
per annum ? 

5. A person owes the sums of R31500 and R8500 rand his properly 
only amounts to R14125. llow' much is he able to jiay in the rupee ; and 
what is the loss upon the second debt ? 


1874 

1. What fraction of J of a rupee is } of R5 ; and what proportion 
does their difference bear to their sum ? 

Divide 999*666 by *30036 ; and 2*3571428 by 10*2142857. 

2. When rice is 10 seers the rupee, nine persons can be fed for 30 days 
at a certain cost. For how many days can six person.s be fed at the same 
cost when rice is 14 seers the rupee ? 

3. A wooden box 3 ft. 8 in. long, 2 ft. 3 in. high, and 2 ft. 4 in. wide, 
is made of board one inch thick. Find the quantity of wockI used ; and the 
cubical content of the box. 

4. It is said that 240000 letters arc posted in Berlin daily, 16*6 per 
cent, of which are town letters This gives one letter for every three 
persons in Berlin ; what is its [lopulation ? 

5. What sum will amount to a lakh of rupees in ten years at 5 per 
cent, simple interest ? 

Find the discount on R1308 due two years hence at 4^ per cent, 
per annum. 


1876. 


I. Simplify 


>7 iS\ 

- 1 3 2I93'V48"i6A 

^ 4-*l 


Find the value of ,V oi Ri?- 6 a. 4^. + 3f of R12. 5«. 1 + RS*4958 j ; 
and extract the square root of *049 to four places of decimals. 

a. A person received on the death of his aunt tV of her property and 
spent *5*4 of it in paying off his debts ; what fraction of his aunt's property 
did he then possess ? 
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3. A room is 30ft. long, 22ft. wide, 18J ft. high, and has 5 doors ami 
5 windows; find the expense of colouring the walls at 30, sq, yd., 
^deducting 30 sq. ft. for each door and window. 

4. Find the present worth of R19021 due 4 years ^ence at 3f per 
cent. 

5. If ^16430 l^e invested in the (Government ‘*4J> per cenL loan at 
106, what is the monthly income thence derived ? 

Supposing that the loan is paid oft at par in 10 years, what would be 
the Vate of simple interest (per cent, jxir annum) on the sum invested ? 


1870. 

1. Simplify 

Find the value of of ft 16. 14^. -1*14 of R5. oa, 3^. + !^ of 
Rq. 6 a. 6/. 

Reduce (r6'05 - 6*25) of a rupee to the decimal of R22. la. 

2. An equal number of men, women, and boys earned* R39. 6a. 
in seven days. Each boy received 2tf- a day, each woman 3tf, 6/. and 
each man 4a. 6/. How many were there ot each ? 

Find the square root of 531*065 to five places of decimals. 

3. How many yards of matting 2ft. 4 in. wide will be required for 
a square room,|whose side is 9 ft. 4 in. ? And what will be the price of it 
at 2a. 3/^. per yard ? 

Find the value of 33 cwl. 3 qrs. 7 lbs. at £ 6 . Js. 8//. per cwt. 

4. If 4000 men have provisions for 190 days, and if after 30 days 800 
men go away, find how long the remaining provisions will serve the num- 
ber left. 

5. At what rate per cent, simple interest, will Ri462. 8a. amount 
to R1725. 12a, in 4 years ? 


1877. 

1. Simplify — “»* » — find the value of 

^ ^ 4“4of5i AoUl -24 

A of l 6 s. iKf. + A «>f 4^- 

2. Find by Praetke the value of 739I maunds of sugar at Ri23r. 
40. per hundred maundfi ? 

3. Find the discount on £ 4 $ 3 » 155. due 6 years hence at 34 per cent, 
per annum. 

4. A man sells 3 per cent, stock at 75, and invests the proceeds in. 
the 5 per cents. ; at what rate must he buy them in order that hJs income 
may be the same as before ? 
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5. If 7 men ancl 5 boys can reap 168 acres in 18 days, how many days- 
will 15 men and 5 boys take to reap 700 acres, one man being able to do 
three times as much work as a boy ? 

6. In a recfangular area, 100 yards lone and 50 yards broad, there 
are two paths crossing one another, each parallel to one side of the 
rectangle, and each 4 yards broad. Find the cost of paving the c,rea with 
Slone at 12a, per square yard, and of covering the paths with gravel at 6 a, 
per square yard. 


1878 . 

Calculate to three places of decimals! the’> value of 

^ 3MI59 


2. Calculate to five places of decimal;* the square root of i +(*067)". 

3. Reduce R483. 12a, 6 p, to the decimal of R1290. la. 

4. Find the simple interest on ft757. 411. 3^. for 343 days at 3J per 
cent, per annum. 

5. Add together I Express your answer as a 

decimal. 

6. Find, by Practice, the value of 99 cwt. 3 qrs. 27 lbs, at £$, 2f. 6 d» 
per cwt. 


1879 . 

1. What is the local value of each of the figures composing the 
number 456 *654 ? 

2. R49*was divided amongst 150 children, each girl had 8tf. anti 
each boy 4a, ; how many l)oys were there ? 

3. Simplify — 

(a) 8-8x-2i:i|l. 

^“ 6-1 

W i+J-ff-fxi'-l. 

(0 *1 5 ^ X - 47 * 4 - 2 7. 

«. {d) What decimal of £4. y, 4^. is iVsir of £$, 8.r. 4^. 

4. A tank 75 yards long, 50 yards broad, and zi ft. deep, js full of 
water : how many times can each of 16 water<carts, length 5 breadtlr 
4 ft., and depth 27 inches, be filled fronf the tank^before the water in it 
falls 6 inches ? 

5. If 17 men can build a wall 100 wds long, 12 ft. high and 3 | ft. 
thick in 25 days, how many will butla a wall of twice the aze in half the^ 
time? 

€i Find the change of income when a person transto £261$, 
from the 5 per cents, at 95} to the 4 per cents, at 83, bioketage as nsu^ 
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7. In a game of skill A can give B, and fi can give C, 10 points out 
of a game of 50 ; how many should A give C ? 


. 1880 . 

1. Pilpress each of the figures com^K^sing the number 1^23*456 as a 
multiple or sub-multiple of 10. 

^/Vhat fraction must be added to 2 J + - 2f of li'at the sum 

may be equal to 3 ? 

2. (a) What fraction of ^ of ft 187. $«. is ftaS. 8a. ? 

(b) Of what sum of money will *325 be 13 ? 

(r) Extract the square root of 7 *0225. 

3. Divide £127. 8j. among 2 men, 3 women, and 7 boys, giving each 
of the boys one-third of what a woman receives, and each of the men twice 
as much as a woman. 


4. A leaky cistern is filled in 5 hours with 30 pails of 3 galls, each,, 
but in 3 hours with 20 pails of 4 galls, each, the pails being poured in at 
intervals. Eind how much the cistern holds, and in what time the water 
would waste away. 

5. A racc-course is half a mile long. A and B run a race, and 
A wins by 10 yards ; C and D run over the same course and C wins by 30 
yards ; B and D run over it and B wins by 20 yard.s ; if A and C run over 
It, which should win, and by how much ? 

6. A tradesman puts two prices on his goods, one for ready money, 
the other for 6 months’ credit, interest being calculated at 12 j per cent, 
per annum. If the credit price of an article be Ks. 26. 9a., what is its 
cash price ? 


1881 . 

1. What do you mean by iSultipluation ? Define quotient^ f actor ^ 
power, expression and dwtension, 

2. Add together 1 , }, t, f, f : 

Mid simplify of ^ 

3« * What deciijK 6 { R45 is R3$. 20. 6/. ? Find the Value of 

^■^524 of 8) annas. 

•0015 * 

4. Express 37*84^2 as an improper vulw fraction in its lowest terms 
and findt correct to 4 ^aees of decimaU,. the result of dividing the square 
joot Of tfaii number by the square root of ii. 
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5, A man who has a certain capital calculates that if he invest it in 
3j per cent, stock at 91, his income will be ;^25 more than if he invest it 
in 3 per cent, stock at 88. What is his capital ? 


1882. ^ 

1. The quotient arising from the division of 6739546 by St certain 
number is 1559 and the remainder is 3107 : find the divisor. 

2. Subtract ?[ of S of 5 '^* r A f^f 

S(f., and express the remainder as the decimal of ;tro. Ss. 4//. 

3. Seven bells begin to strike simultaneously and strike at intervals 
''f 2, 3, 5, 15, 21, 65, 77 seconds respectively. After what time will they 
again strike simultaneously, and how often will each have struck ? 

4. (i) Simplify -f (j’r of of H). 

(ii) Find the value of — 

to five pl.aces of decimals. 
v/iS-n/iS ^ 

5. A besieged garrison consists of 300 men, 120 women, and 40 
children, and has provisions enough for 200 men for 30 days. If a woman 
vats H as much as a man, and a child ^ as much, and if after 6 day.s 
100 men with all the women and children escape, for how long will the 
remaining provisions last the garrison ? 

6. A person begins to speculate with a certain sum of money ; in his 
first transaction he loses ^ih of this sum : in his second he gains 10 per 
cent, on his investment : in his third he loses Alhs of the sum invested : 
in his lourth he gains 661 I’^jr cent. If he then has Rioooo, with what 
sum did he start ? 


1883. 

I. Divide 2 } + 8A-i of(7}-3i) by 11 + 


2. Divide the square root of 122*257249 by *36856, and multiply the 
quotient by the square root of *000625. 

3. What decimal of a square yard is 9 square inches ? Add together 
1*032 of R5, *64 of Ri‘25 and *08 of half a rupee. What is the 
value of 10*54 16* ? 

4. Find by “Practice” the value of 6 tons 3 cwt. 21 lbs. 14 oz. at 
3. lor. per ton. 

5. If it costs Raoo to build a wall 6 ft l^h by i ft 3 iiL broad by 
166 ft. 8 in. long, what will be the cost of building a wall 3} ft. by t| ft* 
hy IIS ft ? 
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6. When will the interest amount to the principal at 3J per cent, per 
annum ? What will the interest on Rs. 150 at one anna per rupee per 
month amount to in 5 years, and how much is that rate per cent, per 
annum ? 


1885. 


I, Of what number is 2j the Jth part ? 

By what fraction must - y of 1 ^ be divided in 

order to give a quotient = 3 ? 

^ ^ •I2X*I2 

and express your result as a fraction of *6. Reduce J of i6j. ^\d. to the 
decimal o\ £ 1 . 9i. lo^d. 

22 

3. What circulating decimal multiplied by “will give 2 for a product ? 

4i 

If *428571 of a barrel of beer l>e worth ‘72 of £2. lor., what is the value 
of *625 of the remainder ? 

4. Find the price of 10 lbs. ii oz. 16 dwls. 16 grs. of gold at £i. ijs, 
SO\d. per oz. 


Extract the sciuarc loots of 9J 


and — — ’ to 4 places. 


5. If 27 men can perform a piece of work in 15 days, how many men 
must be added to the number that the work may be finished in three-fifths 
ot the time ? » 


I buy a horse for £^o and sell it for ^^45 at a credit of 8 months. What 
do I gain per cent. , reckoning money worth 6 per cent, per annum ? 

6. Which is the better investment, bank stock paying lo per cent, at 
319 or 3 per cent, consols at 96 ? 

What will be the cost of ;^I500, 3 pv cent, consols at 89 J, brokerage 
l)eing i per cent ? What rate of interest will such investment obtain ? 


1880. 


1/ Divide 


Atliby 

T^r4*iV 


f 


2. Simplify 


1*5 3*42 


J . Reduce £1. lu* to the fraction of ^7. i8r. What fraetiimi 
10 must be added to £i 6 . los, yL to make it £20 ? 
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4. What decimal of Qmds. 20 seers is 4 of 7 mds. 5 seers t 

Reduce 5^ sq. yds. to the decimal of an acre. 

5. Find the value, by Practice, of 2 tons 15 cwts. 35lbs. at £1^, 6s* 
Sd. per ton. 

6. What sum of money at 4 per cent, simple interest will secure the 
same income as R2S4/5 at 4^ per cent. ? 

7. If a rupee is equivalent to u. what is the price of a soverei^ 
in rupees ? If after buying 250 sovereigns at this price, I sell them again 
when the rupee is equivalent to is, 6d,, how much shall I gain or lose by 
the transaction ? 


1887 . 


1. Simplify : — 

W (45-iJ)x(3}-J)^(»33 + 7^) 

U) ^ ’ 8 * 3 + g * 0 4 16+ - 3 - 3 .^ 

' ^ “"i "0025 + *0625 - * 

2. Express | of Js, 6d, + 1 *2$ of 5^. - *545 of 9^. zd, as a decimal 
fraction of ;fio. 

3. (a) Find by Practice the value of 5 tons 5 cwt. 2 qrs. 175 lbs. at 
6s, 8^/. per ton. 

(^) Find the income on which the income-tax at 5 pies per rupee 
is R52. la, 4 pies. 

4. If 50 men can do a piece of work in 12 days, working 8 hours a 
day, how many hours a day would 60 men have to work in order to do 
another piece of work twice as great in 16 days ? 

5. If Ks. 450 amount to R540 in 4 years at simple interest, what 
um will amount to R637. 8 annas in 5 years at the same rate ? 

6. Extract the square root of 177*1561, and of *2 to 3 decimal places. 


1888 . 

I* Simplify 

Ax lA-x iH-A+si*' lA’ 

3. Divide 16*016 by '00143, extract the square root of I440'96i& 

3. AddtogetheT 55 - 5 ocn, 3*17, 4*506 and 75*271, and find the vahie 
«r the following ; *7365 of ;C3* 6* -h 'S®* of £1$, lis, 6i£ -l-a’ioaofi^ 
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4. Find by ‘Tractice” the value of 2 Ions 7 cwt. 3 qrs. 11 lbs. at £21, 
t 2 s, per cwt. 

5. A man can walk 600 miles in 35 days, resting 9 hours each day : 
Low long will he take to walk 375 miles if he rests 10 hout^ each da» and 
walks times as fast as before^ 

6. the interest on money Imj one pie per rupee per month, what is 
the rate per cent, per annum ? 

A man holds 154 shares of a bank, and receives £\f), is. per quar*. 
ler. ' If the interest he receives be 5 per cent, pet annum, find the value 
of a share. 


1889. 

1. Multiply *0069347 by 7439*6. 

2. Divide 2100*006983 by 243*5846 correct to five places of decimals. 

3. Find in any way the v.alue of 1347 cwt. 3 qrs, and 2 nibs, at £2* 
jjs. loid. per cwt. 

4. Extract the square root of i+(*o634)* to six places of decimals. 

5. Find in English money the value of R 100000 at is. 4 rfV^« per 
rupee. 


1890. 

I, Simplify 2? of - Practice the 

value of 3049 articles at R7. 13a. 7/. each. 

* • 

3. Divide 27*03 by *0037, and reduce *75- *102 -*27 to a vulgar 
fraction. 

3. Find the cost of putting a fence round a square field whose area is 
13*225 acres at Ri. 12a. per yard. 

4. A piece of work can be done in f 2 days by 17 men working to- 
gether. If after 9 days of work these are joined by 4 others, in how many 
days will the work be finished ? 

5. Find the price of 4^ per cent. Government Promissory Notes when . 
van investment of R59422. Ha. produces a monthly income of R213. 

J2a. 


189L 

1. Simplify tlie following expressions 

(a) 
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(^) 

4 -- 

2. Find the valu6 of 2*4607 x *06-375+ ’012x2*163 

3. Find the value of 15 cwt. 3 qrs. 9 lbs. at 8:25. 12a. 7/. per 
cwt. 

4. If a man, walking at the rate of 3^ miles an hour, walks to a place 
in 4 hours 20 minutes, how long will it take a man, walking at the rate 
of 3 J miles an hour, to walk there and back ? 

5. A man invests a certain sum in 4.] per cent. Government Paper 
at 104. The price falling to loi, he sells out and loses Ks. 600 in the 
transaction, exclusive of brokerage. Find the sum invested. 

6. A gives B 10 yards start and C 15 yards in a race of 100 yards ; how 
much should />* give C in 150 yards ? 


1892. 


I. 


2. 


Simplify 


ii^ofi^'fOfg S-ofi2 ’ 


Find, to the nearest integer, the value of 


39*3 7 X 760 X 13*596 ^ 
I ’293x12 


3. Find the square roots of ’097344, of *009604, and of ’996004. 

4. Find the inteiest on 10 lakha of rupees for 10 days at 4.} per cent, 
per annum. 


4. £^000, which I had in the four per cents, was sold for me when 

they were at 82^ by a broker whose commission is ^ per cent. ; and the 
proceeds were reinvested by him in the four and a half per cents, at 98J. 
What amount of the latter stock did he purchase 7 


1893. 

1. Simplify : — 

(I) i + i+ii + J + f + J + f ; 

(a) 8j -i} i_ 

« + 1-1“ Si -if 

2. Divide 1.84626 by 23*4. 

Express *456 and *654 as vulgar fractions reduced to their lowes> 
terms, and their sum as a circulating decimal. 

3. Find the cost of 73 cwt. 3 qrs. 14 lbs. at £4. 13/. 6d, per cwt 

4. Distinguish between true discount and banker’s discount 
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Find the the former in the case of a bill ibr R3486. 6 a* $/. due 
16 months hence, the rate of interest being 5^ per cent, per annum. 

5. A man invests ft 163000, part in Government 4 per cent, stock at 
108, and the remainder in Municipal 5 per cent, debenture htock at io9|. 
Find bow much he must invest in aach in order that he may have an equal 
income froi^ the two sources. * 


1894 . 

1/ In a compound metal containing tin and copper only, the pro- 
ixirtion of tin to copper is 775 to 92-25. Find to the nearest penny the 
value of 8 cwt, 3 qrs. of it. Tin costs 140/. ; copper 80/. per ton. 

t* A rectangular court is 50 yards long and 30 yards broad. It has 
paths joining the middle points ot the opposite sides of 6 feet in brea<Uh 
and also paths of the same breadth running all round it. The remainder is 
covered with grass. If the co.st of the pavement be is, 8^. per square 
foot and the turf 31. per squaie yard, find the cost of laying out the court. 

3. Find the value of ‘2671875 of in shillings, pence, and deci- 
mal of a penny, 

4* Find the square root of I -(-0678)* to four places of decimals. 

cj. At a cricket match, a contractor provided luncheon for 24, and 
fixed the price to gain 124 per cent, on his outlay. Three persons were 
absent. The remaining 2i paid the fixed price, and the contractor lost 
2 rupees. What was the charge ? 


1896 . 


1, Find the square root of i + 4 ( ’ 0345 )® correctly to four places of 
decimals. 

2, Find the sum of money which pul out at simple interest at 2^ per 
cent, per annum will in 134 days exactly produce II124. loa, 

[ A year contains 365 days. ] 

3, If one pound sterling be worth twenty-five francs .and sixty cen- 

times ; and also worth six thalers and twenty silber groschen ; how many 
francs and centimes is one thaler worth ? • 


[N. B. one thaler =30 sil1)er groschen. 
one franc *= 100 centimes. ] 


4 - 


Simplify 




+ 5 


of 


9x5 ui 

14x1 15’ 


S. I invest R12805 in the four pet cents, at 98I, and when they have 
liien U» I02| I sell out and invest in tne 4^ per cents, at 105)1 • 

Uie' <6tagein my income? (Brokerage ^ cent, on all transactions). 


Ot Convert 4 -fH >nto a decimal Jiaction, pointing out accurately the 
lecttning imrtion <if any). 
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ENTRANCE EXAMINATION PAPERS. 

Bombay! 


1869. 

1. What is the ‘value of a chest of lea weighing 2 cwl. i 19 lbs. at 
k2. per lb. ? 

2. What is the })rice of a silver cup weighing 1 11). 7 oz. I3 dwts. at 
R2. &2. per oz. lor the metal, and "J^a. ])er oz. for the workmanship? 

3. Define a fraction ; and explain the effect on the value of a fraction 
of adding the s.'ime number to the numerator and the denominator. Why 
do you bring fractions to the same common denominator before adding 
them together ? 


Add together 7g, and 


4. Divide * 


48i 


10851- 


by 


i of 5. 
7 A 
1741^7’ 


5. Express I of i] rupees as the fraction of ^ rupee. 

6. A general after sending ^ of his men to forage in one direction, 
and 1 of them in another, had 700 remaining. How many did he command ? 

7. If 72 men can do a certain piece of work in 63 day.s, how long will 
it lake 42 men to do the same ? 

8. Define a decimal, and reduce 14 minutes to the decimal of a day. 


9. Extract the square roots of 2*5, *0625, and 1020304030201. 

I a The top of a tank is a rectangle, whose sides are 9 feet and 15 
feet ; it is of the same horizontal .section throughout its depth. What must 
be its depth in older that it may contain 12960 gallons of water, one 
gallon containing 277 *274 cubic inches ? 

ri. Find the interest on Riooooo for four years, at 3 per cent, com- 
pound interest. 

12. The sum of R6000 is to be divided among 24 men, 36 women 
and 72 children, so that the shares of 2 men shall be equal to these of 
three women, and each woman^s share to the shares of 2 children. What 
will be the share of each ? 


1860. 

X. State the distinction between Direct Proportion and Inverse Pro- 
l>ortion ; and find how much land, at 27s, per acre should be» given in 
exchange for 480 acres, at 35^. per acre. 

2. Find the greatest numl^r which is contained exactly in 378, 462 
and 693 ; and find the least fraction which, added to the sum of f and 
shall make' the result an integer. 

3. In multiplication of decimals how do you determine the position 
of the decimal point in the product ? State the reason of the rule. 
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4. Simplify ('18+ *009)— '016 ; and reduce £1. 13J. 6J</. to the deci- 
mal of 

5. Divide *00432 by 240 and 43200 by *024 ; ami extract the s<iuarc 

root of *0002359296. • 

6. Of what sum of money "tloes the half exceed the fifth part by 
£ 210 ? . 

7. buys 200 shares in the (J. I. J‘. Railway at K 1000 each, and 
when they are paying 2 per cent., sells them at tt46o each, and invests the 
proceeds in the 4A jjcr cent. Government loan at 92. Find the efl'ccl 
on his income. 

8. Find the value of 537 articles at tt3. ja. 2y>. each (by Ibiictice). 

9. What will 3650 rupees amount to in 4 years and 2 months at 
R3. 6a. 8/. per cent, per annum at simple interest ? In what time would 
a sum of money double itself at the above rate? 

JO. If a cubic fool of marble weigh 2716 times as much as a cubic 
f(X)t of water, find the' weight of a block of marble 9 ft. 6 in. long, 2 ft. 3 in. 
broad ami 2 ft. thick, supposing a cubic foot of water to weigh looo oz. 

II. The surface of a cube is 346*56 stpiare feet; what is the length 
(»f an edge ? 


1861. 

1. Express in words 11603700160, and write in Roman numerals 
4960 and 10684. 

2. Multiply R1875. I3rt. 8/. by 27, and find how many limes Ri. 
oa. 4j/. are contained in R2. 12a. 3J/. 

3- If 4 candies 2 maunds 7 seers of sugar cost K36. 3a., what is the 
price of 3 maunds 14 seers? , 

4. A Vrankrupt pays 175. 6^4 in the ]xnind ; how much does he pay 
in R267. 6a. 8/. ? (l‘ractice). 

q. Reduce I5f to its simplest form. 

\ of (i + 7) 

Find a sum of money w hich shall be tht same fraction of R61. ga. ip, 
that 2 cwt. 2 qrs. 10 lbs. is of 36 ewrt. i qr. 

6. Reduce 13a, 611 ^. to the decimal of (i) Ri, (2) Riooo and (3) 
R*ooooi. 

Divide 1255 by 1*004 and hence deduce the quotient of 12*55 by 1004 
and ‘012^50 by 100400a 

7. How is it that the value of a decimal fraction is not altered by 
adding on the right hand any number of ciphers ? 

& What sum must A bequeath to so that B may receive Rioooo 
clear, after deducting a legacy duty of 10 per cent. ? 

g* Find the simple and compound interest of £62^ in 2 years at 
A per cent. 
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1862 . 

1. What is the fundamental principle in our system of Arithmetic ? 
Write the number three millions four hundred and fifty two thousand one 
hundred and s'xty- seven in an algebraical form, using .r to denote ten. 

How would the Romans have written*lhc numbers which are expressed 
in our notation by 1918, 1231, 1262, 1862 ? ^ 

2. Divide 31 by *124869 and *124869 by 31. Give the reasc^n of the 
rule for placing the decimal point in the quotient. 

3. The Hindu year consists of 365 days 6 hours 12} minutes, the 
Mahomedan of 354 days 8 hours 48 minutes. After what length of time 
would the accumulated difference between them amount to the tropical 
year of 365 days 5 h<jur.s 48 minutes 497 seconds ? 

4. A bag contains a certain number of rupees, half as many again 
two-anna pieces, and 4 times as many pice, and the value of the whole 
is R300 : find how many rupees, how many two-anna pieces and how many 
pice are there ? 

5. How in.any times does (5 + j| - (V) contain (? + -^ - A) ? 

6. What decimal of i bushel i pint is -jfrds of 3 gallons 2 pints ? 

7. Divide accurately *0324 by *36 and extract the square root of the 
quotient to four figures. 

8. A creditor receives iqx>n a debt of R3270 a dividend of 9 annas 
2 pies in the rupee, and afterwards he receives a further dividend upon the 
deficiency of 3 annas 4 pies in the -.rupee ; how much does he receive on 
the whole ? 

9. Extract the cube root of to three places of decimals. 

10. Find the true [jresent value of two\sums of Rioo payable at the 
end of one year and two years respective-ly, money making 7^ per cent, 
per annum. 

11. If mangoes be bought at the rate of seven for an anno, how must 
they be sold to gain 33 per cent ? 

12. Four P'rench feet arc equal to 1*3 metres, and 15 French feet are 

equal to 16 English feet ; how many metres are 27 English feet equiva- 
lent to ? ® 


1863 . 

I. Explain the principle of the Decimal System of Numeration. Write 
down in w'ords the number 401001a « What number expressed in the 
Decimal System, is identical with the number 4321, in which the' base of 
the system of numeration is 12 ? 

a. Divide R6148. 5^1. 4^. by 136. 

3. ^ barters some sugar, with for flour which is worth ar. per 

stone, but uses a false stone-weight of 13^ lbs. ; what value should S set 
upon his flour, that the exchange may be lair ? 
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4. Af) annual tax of R-225J is laid ittx>n a district containing four 

villages— /?, C, Z), — and the rate to he paid by each of the viJlagcs 
j 4 , /?, and C, is to the rate to be paid by Z), as 3 to 2 > what are the 
annual payments due from the villages ? * 

5. ExpUin the following terms — an improper f^actiouy a coftipound 
fraction^ a mixed number. Add together J of J of a year, § of J oia day 
and J Qf ^ of 19J hours. 

6. Divide *00333822 by *1357. Reduce i8j. 9jr/. to the decimal of 
one pound. 

7. The area of the entire surface of a |X>nd is 9 acres 2 roods 1 5 ]ioles ; 
find to 3 places of decimals, the number of yards in the side of a sr^uare 
]iiece of ground of equal area. 

8. A man sells a horse for H;246 and loses 26J per cent, on what the 
horse cojit him : what was the original cost ? 

9. Explain the difference between interest and discount ; and find the 
discount on ;£'397. 6 s. Sd. due 9 months hence, at 4 per cent, per annum. 

10. If the carriage of 150 feet of woo<l, that weighs 3 stones per foot, 
■cost R30 for 40 miles, how much will the carriage of 54 feel of wood, that 
weighs 8 stones per foot, cost for 25 miles ? 


1864. 

1. Express in figures the following distances in miles of some of the 
planets from the sun 

Thirty- seven millions (for Mercury). 

Sixty-nine millions (for Venus). ' 

Four hundred and ninety- four millions (for Jupiter), 

Write down in words the numbers signified by the following figures ; — 
900300804, 60660608008, 

2. Find the greatest common measure of the numbers 12129 and 
30081. Investigate whether the numbers 37^4 and 1815 have a common 
measure or not, 

3* Express in the scale of 8, the number seven hundred and eighty- 
four millions three thousand and forty-two. 

4. To the sum, difference, and prpduct of } and ^1 find a fourth 

proj^RmaL 

5. ' Find the sum, difference, product and ratio the decimal numbers 
4075*32, and 186*4215. Demonstrate the rule for pointing the quotient in 
the division of decimal fractions. 

6. The proportions used in making English gunpowder ate saltpetre 
75 jpnrtSi, , sulphur 10 parts, and charcoal 15 parts. How many pounds 
Weight if each material are there in 10 cwt. m gunpowder 

7. Extract the square root of 1x5*297356. 
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8. U ami C form a Joint stork of R7 5000 of which R36000 arc 

contriI)iitetl hy H30000 I)y ami the remainder by C, At the end 
of the year, the profit is found to be R 16791. Required the shares of this 
which each is to receive, R800 a month beini^ allowed as salary to C as 
arlint; parlnei. • 

9. Calculate the inteiesl (»n 4 lakhs of rupees from the 2^rd Novem* 
bei 1S04 to the 25lh May 1865 at 8 per cent, per annum. 

10. If 12 iron bars, each 4 fei t lonj;, 3 inches broail and 2 inches 
thick, weij^h 576 lbs., how much will ii weigh, each 6 feet long, 4 inche" 
broad and 3 inches thick i 


1806. 

1. Point and write in wfirds, both acrr>rding to the English and Indian 
numerations, the two numbers • — 

i234.Wf^5432i- 

50200400030(30. 

2. Subtract R45867. 12^?. 6/. fi<»m R86325. Ha. 3/. TIow are the 
numbers placed in subiiaciion ? 

3. If a room is 28 feet long, 20 feel wide, 13 feet high, and the 
v>indo\v.s and doors take up half the walls, find the c«ist t>f papering at 
I2fi. a sfpiare yard. 

4. How u.auy square feel arc there in 578 pieces of Cirey Domestics 
39 indies wide and 72 yaids long? And what is the price at K20. 14a. 
per piece? 

5. Multiply .i + J -f i f- J -t- ,1 by I ^ X I] X 1 ] X I J x i,b 

6. Reduce .iV Vj t(> decimals. 

7. If I sell R5W, 4 per cents, at 93, and buy $\ per cents, at 109, 
what is the change in my income ? 

8. Divule a lakh of rupees beiw'een A^ B and C, in the iirofXirtion 
of 2, 3, 4. ivml the same amount between />, E and F in the proportion 
of i, and i. 

9. If I sell 40 shares of R250 each in the Oriental Bank at 121 per 
cent, i^remium, how many shares of Rickx) each in the Madras Bank at 
72 per cent, premium can I buy? and how much will be left? 

la A person travelled 120 miles by Tailw\'iy at 15 miles an hour, 120 
by road at 8 miles an hour and 60 by bullock-cart at 2 miles an hour : how 
long did he lake ? 

II. Find the square root of 173388*96 and the cube root of 1860*867. 

1800 . 

I. Represent in figures : — 

Ninety-nine millions, ninety-nine thousand and ninety-nine. And by 
the old English method of numeration, eight billions, two hundred and 
seven thousand and five. 
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Point and write in words 319680209078 and 20090060002. the first 
according to the Indian method and the second according to the English 
method of Numeration. 

2. Add together If of & and and explain * why fractions 

must he reduced to a cornmonf tlenominator for the pur|>osc of Addition 
and Suhtraiftion. * 

{a) What fraction must he divi<le<l by |f to give a quc»tient {i[ ? 

3. A person who has )f of a mine sells -2 of his share for R 1,500 ; what 
is the value of his share and of the whole mine? 

4. Evplain w'hy in reducing a fiaction to a terminating decimal, the 
number of decimal places depends un the form of the denominator of the 
fraction and nut on that of the numerator. 

5. Reduce I cw l. 3 cps. 5 lh->. to the decimal of of a Inn. 

6. Perform the operations indicated below : — 

(i) 47 ‘OS- 2-876843. 

(ii) 5776x2*003. 

(iii) 63*5^ 125*125. 

(iv) 6 •25-;- *000125. 

(v) ,J(2i 19*0816). 

7. Define the terms, Slocbs, shares, cons<,)ls. Slate some of the circum- 
stances which affect their value in the market. 

How much st(jck can be purchased by the transfer of Raoooooo from 
the 4 per cents, at 90, to the 5.^ per cents, at 110 ; and what change would 
be effected in the income derived from the two investments ? 

8. Find, by Practice, the price of 549 yat^Vi at i8r. 9.^//. a yd. 

9. I bought cloth at 15a. a yard and lost 5 per cent, in .selling ; what 
was it sold for ? 

10. If a person owe Rioo payable in 2 months, and R750 ])ayahle in 
7 months, what is the just time for the payment of the two debts ? 


1867 . * 


1. Give a demonstrative example, illustrative of the following axiom : — 
If the divisior be increased a certain number of times, the quotient is 

diminished in the same degree ; bat if the divisor be diminished, the 
quotient is increa.sed. 

2. ^Define prime and composite numbers. Resolve 54 prime 
Actors. 


26® — iJ-$ 

3. Reduce - ~ to its simplest form. 

4. Reduce f to a circulating decimal ; and find the fraction equival<fnt 
to 1.701^ 
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5. Find the product by contracted multiplication of 72*49 and 10*97632 
to three places of decimalsi. 

6. If H of a maimd of sugar cost Rio, what will f of a seer cost at the 
sanu' rate ? GiVe the answ'er in annai as well as in rupees. 

7. Explain direct and imferse proporlions. 

8. 250 men are employed to M'ork on a Railway embankment, a mile 
and a half long, which they arc expected to finish in four weeks. But at 
the end of one week it is found that they have only finished 520 yards. 
I low many more men must be engaged to finish it in the required time? 

9. What lime must elapse between the time of placing R250 in the 
Government Savings’ Bank and taking tmt the amount just as it goes over 
R300, supixising interest at 5 per cent. j>cr annum, compound interest ? 

10. In a school of 250 children, 44 per cent, are learning Geography, 
36 per cent, are learning Grammar, 12 per cent, cannot read, and 4 per 
cent, have advanced as far as Algebra. What are the actual numbers 
of each? 

I I. Extract the square roots of 6085, ^xx>2S and , 

12. What is the cost of a marble slab, 6 ft. 3 in. long, 2 ft. 8 in. 
broad, and 4 in. thick at R7. 8fl. per cubic fcx)t ? 

What is the weight of the slab, one aibic foot weighing 170 lbs. ? 


1888 . 


1. How many yaids of matting 2 feet 3 inches wide will be required 
for a square room whose side is 18 feet 9 inches ? 

2. What will lie the cost of a Bill of Exchange on London for 
1364. 14X. 6 d, at ij. lojf/. per rupee ? 


3. Reduce ^ x x f ) to its simplest form. 

4. What is the difference be^een ’07 and *07 ? 

* 

5. If an ounce of gold be worth ;f4’i8953, what is the value of 

•03753 ? 


6. If owns *24 of a ship, and If the rest, and the difference in 
the value of their shares is ^^28*76, what is the value of the whole ship? 

7. What sum must be Invested in per cent Promissory Notes 
to produce a monthly income of R350 ? * 

8. At what rate per cent would Ri7,200 amount to Ri8,65oin 
5 years ? 

9. There are two schools, one containing 650 boys and the other 
340 boys ; 5 peir cent of the former are generally absent and 7 *5 ot the 
latter ; what is the average attendance in each ? 
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10 If 8 per cent, be gained by selling 218 yards of cloth for £^2, ip. , 
at what price per yard must it be sold so as to gain' 17 jicr cent. ? 

11. If 400 men could do a piece of work in 3'4*days, how many 
^men would do | of the same w^rk in 15 days ? 

12. JVhat is the value of a beam of timber wliose length is 30 feet, 
breadth 3J feet, and thickness 2^ feet, at p. 9^. ^ler cubic foot ? 

13. Find the atbe root of *4. 


1869. 


4 . 


I. Kind the O. C. M. of 2231 and 4656 ; and the L. C. M. of 

9. 16, 28, 42. 


2. Add together J, A* 5r\» tIti. 


3. Find the value of : — 

3r 9 ^ 2 ^4f 

4. Convert into vulgar tractions the decimals *015625 and 
and reduce the results to their lowest terms. 


•01190476 


5. Reduce ft6. •J^a, to the decimal of Rio. 

6. Divide the sum of ft328i. I2}tf. among 4 persons in the proportion 

of 3 . 5 . 9- 

7. If ;f442 amount to /’530. Ss, in 5 years, what is the rate per cent, 
of simple interest ? 

8. Find the amount of ;fiooo in 6 years, at 5 per cent, compound 

interest. • 

9. If 27 men take 15 days to mow 225 acres of grass, how long will 
33 men take to mow 165 acres ? 

10. A person has R 100000 stock in (iovemment 4 per cents. ; he sells 
out all his stock at 92I ; he then reinvests the purchase money in Bank of 
Bombay Shares of R500 each, at R625, which y&y 6 per cent per annum ; 
find the alteration in his income. 

11. Find the square roots of 3129361 and 434*027. 

12. Show that the cube root of *037 is •p 


1870. 

I. Write down in figures the following 

Six hundred and fifty-bar thousand thjree hundred and twenty^three 
tdllions, four thousand and twenty-one miUbns, fifty thousand three hun- 
dred and one. ' 
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Express in words the number 1327875430029 according to the English 
and Hindu systems of numeration. 

2. Find the tvalue of 3t + 4ji + i + 3 ;jVo vulgar fractions and 

decimals, and show that the results coincide. 

3. Divide the difference of 7.^ and 9‘J by their sum, and multiply the 

fjiuMient by & of 7’. ^ 

4. If an ounce of gold be worth ;{^4 *0099, what is the value of a bar 
of golfl weighing i‘683 lbs. ? 

5. If a family of 9 persons speml R4800 in 8 monihs, how’ much will 
serve a family (living uixm the same scale) of 24 person> for 16 months ? 

6. Three erjual glasses are fdled wdth a mixture of spirit and w'ater ; 
the i)ic)jK)rtion of spirit to water in each glass is as follow's : in the first 
glass as 2 : 3, in the second glass as 3 : 4, .md in the thinl as 4 : 5. The 
contents of the three glasses arc emptievl into a single vessel ; what is the 
liroportion of spirit and water in it ? 

7. What are the w'eights of a sovereign and a shilling, the pound Troy 
iff standard gold being coined into /,'46. I4.f. 6^/., and the iiound of silver 
into 66 shillings ? 

8. Find the intere-jt on ;^2I5. I2J. for 3 years 8 months and 10 days at 
4?j ])er cent, per annum, 

9. A ship worth R9000 being entirely lost, of which one-fourth be- 
longed to Ay one-sixth to /iy and the remainder to C', what loss will each 
sustain, supposing R5400 of the ship w'ero insured ? 

10. Extract the square roots to 6 places of decimals of *099 and 

^)f 3 * 3 - 

ir. How much stock in the 3 per cents, must I sell to pay off a debt 
of ;^S 5 o, the iiricc of the stock being 94E find commission of i on /"lOO 
ol slock being also taken into consideration ? 


^ 1871 . 

1. The distance of the sun from tlie earth is ninety-one millions 
seven hundred and .seventy-six thousand miles, and light travels from the 
former to the latter in seven minutes and fifty-eight seconds ; find the velo- 
city ol light per second. 

2. Find the G. C. M. of 441441 and 844372 and the L. C. M. of 7, 

11,21,63,91,99,117,143- 

3. Define a fraction, and prove that the value of a fraction is not 
altered if we multiply both its numerator and denominator by the same 
whole number. 

Bring + cw*- “> iraction o£ 

4f tons. 
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4. Stale and prove the rules for reducing terminating and circula - 
ing decimals into their equivalent vulgar fractions. 

JLr. *03125 and *729. • 

Find the value of *03125 R2+ *729 of R3r'./+ *729 of R45. 

5. ft 10 horses and 98 sheep cun be kept 9 days fur £^7. ijs. 6 i/., 
what sum will keep 45 horses and 216 sheej) for 40 days supposing 5 horses 
to eat as much'^ as 76 sheep ? 

6. If the par of exchange be two English shillings for the Indian rupee, 
but if an Indian bill of exchange f«-)r R540. 12a. be negotiated in London 
f<»r ;^ 5 l. lOJ., how much per cent, below par is the rate of exchange ? 

7. Distinguish between interest an«l discount. The interest on a 
certain sum of mont7 for three years is RS25, and the discount for the same 
time is R645, simi)le interest being reckoned in both cases. Find tlie rate 
])er cent, per annum and the sum. 

8. A person desires to paper his room with [lostagc stamps ; the room 
is 14 feel 9 inches long, 9 feet 3 inches broad amJ 10 feet 6 inches high ; 
it contains tw'o windows, each 5.]i fed by 4 feet anrl 3 doors each 6 feet by 
3 feet ; a |K)st.age stamji is inch long and 4 inch broad. Find the num- 
ber of ixistage stamps re<iuired to cover the room. 

9. A person invests 1,250 gold mohurs in the (iovernmenl five t»er 
cent, rupee stock at 105. The stock convei ted subsef[uently to 4.J per 
cents, at 95, Find the dilferonce in his income, each gold mohur being 
considered equivalent to R17, 

10. A Certain number of persons agree to subscribe as many pics each 
as there are subscribers ; the wh<>le subscription being R5»797- oa. 1/. 
I low' many subscribers were there ? 


1873. 


. Simplify : — 

'i 1 0 9 1 

I + 1 .A .1 ^ 1 C* sW.'l 

2. Find the value of *375 of a guinea -1- '54 of 8.r. 3</. + *027 o(£ 2 . 15^., 
and reduce the result U> the fraction of a guinea and a half. 

3. A mans owns^jf of a ship and sells *3571428 of his share; what 
fraction of the ship does he .still own ? 

4. If the income-tax be 6 pics in the rupee for the first half of the 
year and 3 per cent, in the second, what is the gross income of a gentleman 
whose net annual receipts amount to R 1,454. la. ? 

5. Five men do *6006 of a piece of work in 2*12 hours, how long will 
6 boys take to finish it, it being known that 3 men and 7 boys have done 
the whole piece of work in 3 hours ? 
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6. If the difference between the simple and compound interest of a 

sum of money for 2 years at 5 per cent, he jCs^ find the sum. 

7. When the three per cents, were at 90, I found that by selling out 

and investing in the 4 per cents, at 95 I could improve my income by R243. 
What was the amount o< my stock in the three per cents, ? ^ 

8. A gardener plants an orchard with 5776 trees and arranges them 
so that the number of rows of trees equals the number of tre<^ in each row. 
How many rows were there ? 

9. How many seconds will a train 184 feet in length, travelling at the 
rate of 21 miles an hour, take in passing another train 223 feet long, pro- 
ceeding in the same direction at the rate of 16 miles an hour ? 

10. Find the cube root of 1879080904. 


1874. 


1. Simplify the fraction : — 

““ ^ of A Qf if 

i-r^f of*-^voa 

2. Divide 8*064 { ‘846+V^of ‘2916 } . 

3. A man owns j",, of a house, and sells *1351 of his share ; what frac- 
tion of the house does he still own ? 

4. In a subscription list one-half of the subscription are a guinea each, 
one-third a half-guinea each, and the 5 shilling subscriptions which com- 
jdetc the list amount to ;^I2 ; find the whole amount subscribed. 

5. If the work done by a man, a woman and a child be in the ratio 
of 3, 2, I, and there be in a factory 24 men, 20 women and 16 children, 
whose weekly wages amount to R204 ; what will be the yearly wages of 
27 men, 40 women, and 15 children ? 

6. The debts of a bankrupt amount to ;£“2i34. lor. and hts assets 
consist of property worth £916, I3t. 4</., and an undiscounted bill of ;f5l3 
due 4 months hence, simple interest being reckoned at 4 per cent. How 
much in the ix)und can he pay his creditors ? 

7. A merchant buys 4»ooo maunds of rice, one-fifth of which he sells 
at a gain of five per cent., one-fourth at a gain of ten per cent., one^half 
at a gain of twelve per cent, and the remainder at a gam of sixteen per 
cent. If he had sold the whole at a gain of elevcm per cent* he would 
have made R728 more. What was the cost of the rice per maund ? 

8. The shares in a banking concern are Riooo each, 81426. iQ|a. 
are only paid up, and the shares are quoted in the market at 846a T^e 
dividend is Ry j \yet share quarterly. A gentleman holds loo original 
shares. Find what interest he makes per cent ; and what he would make 
and how much per cent., if he sold out and invested m 4 per cent. Goyem- 
ment stock at par. 
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9. A and B are the termini of a Railway 144 miles long. A fast 
train starts from if at 9 h. o m. ; another fast train, travelling at the same 
rate, starts from ^ at 10 ht o m. A slow train starts from B at loh. 20 m.; 
the fast train from A meets the other fast train at 1 1 h. 30^1., and th« slow 
train at 12 h. 32 m. ; find the rates at which the trains iravelled. 

10. Arrange in order of ntagnitude : — • 

* \/(S«>)- V(344), V('*402). 

1876. 

1. Write out in words the following expressions 

(a) 8271096. 

(d) 9032804. 

(c) 319080259417. 

(d) 8004640. 

2. What is the rule for the addition of concrete numbers? Add 
together 17 miles, 3 furlongs, 19 |X)les, 28 yards, 2 feet, 10 inches ; 4 
miles, 3 furlongs, 8 poles, 7 yards, 2 feet and 9 inches. 

3. Explain what is meant by the following words and give exami»lcs 

Measure, Multipk, Greatest Common Measure, and Least Common 

Multiple* 

4. How many acres are contained in three countries, of which the 
first comprises 723100 s»(|uare miles, the second 12342, and the third 
89704 square miles ? 

5. Divide i of 3 of ^ of 42 by the sum of 2J and 48. 

6. What arc continued fractions, and when do .you make use of 
them ? 

Find three fractions approximating to {J 5 - 

7. Find the product of 17 '302 and *579 to three places of decimals, 
by the rule of contracted Multiplication. 

8. What sum will discharge a debt of R7, 200 due a year and a hal 
hence at 4 per cent, per annum ? 

9. Find the square root of 745*29 and the cul>e root of 32768. 

10. Divide n guinea Ijetween A, C, D, so that B% share is i more 
than A\ Ca i more than /Ts and D’s i more than CTs. 

11. ^ How much slock can be purchased by the- transfer of R20000 
stock from the 3 pet cents, at 90 to the 3i pet cents, at 96 ; and what 
chaise will be ejected in income by it ? 

12. Required the number of square feet there are in a piece of slate 
2 i feet i in. in length, add H feet i in. in width. 
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1877. 


1. Define the arithmetical terms : — notation^ numeration^ unit^ integer, 
fraction^ abstract, concrete. Can you (i) multiply concrete numl^ers to- 
gether ? (2) diviJe a concrete number by a concrete number ? Give exam- 
ples to illustrate the najure of such operations. 

2. Two men and B start together, and when A has gorfe a mile, 


I ? ' + * 

B has gone of of “ of'.' — of 71 7 of 
55 u ~ .t 




1 - i of 




if 


oC a 


+ i\ 


mile : which is in advance of the other ? 

3. ICxjiress the (lifference between *378 of 13.V. and ‘378 of i6.s'. 

6 <t. as a fraction of 


•426 of ^ ^ of -~of — ^^-of;^i. 17s. 6 d, 

735 

4. A 11 ^. of tea and 3 lbs. of sugar cost R3, but if sugar rose 50 per 
cent, and tea 10 per cent., they would cost K3. 8fl. ; find the prices per lb. 
of tea and sugar. 

5. The circumferences of the wheels of a carriage are feet and 
8, V feel; what is the distance in which both wheels will simultane- 
ously complete an integral number of revolutions ? How often will the 
lowest points of the two wheels at starting touch the ground together in 
10 miles ? 

6. //, B and C rent a field for R2,878. A puts in 12 horses for 5 

months and 45 sheep for 3 months ; B puts in 15 oxen for 6 months and 
54 sheep for two months j C puts in 6 horses and 48 oxen for 3 months. 
Kow, 4 horses and 3 sheep together cat as much as 5 oxen and 1 horse, and 
2 oxen eat as much as 7 sheep ; how much of the rent should (7, 

pay respectively ? 

7. What sum of money wdll amount to 699/. 13J. 2*41/. in 2 years, 
reckoning compound interest for the first year at 4 per cent, and lor the 
second 3I i)er cent, per annum ? r 

S. A person finds that if he invest a certain sum in railway share.s 
paying per share when the ;^ioo share is at ;^I32, he will obtain 10. 
j6s, a year more for his money than if he invest in 3 per cent, consols at 
.93. What sum has he to invest ? 

9. Find the value of <^(.00139876) - •■*/( ’003030664297). 

la A man near the sea-shore sees the flash of a gun fired Ifroin a 
vessel steaming directly towards him, and hears the report in 15.^' He 
then walks towards the ship at the rate of 3 miles an hour, and sees a 
second flash 5 minutes after the first, and immediately stops ; the report 
follows in 10^*5. Find the rate of the ship, the velocity of sound being 
j,200 feet per second. 



UNIVERSITV EXAMINATION PAPERS — BOMBAY. 


31 


1878. 


I. Seven men find a lump of j^old weighini; 13 lbs. 7j oz. Troy. 
What will Ih.* each man’s share, supposing gold lo be wor^h 43. 17^, 
per ounce ? 


Simplify : — 


2-J 42-381 


*3. P"ind the value of : — 

■387 of i6s 3/^/. 1-64 of of ys. SJ</. -1- of itA 


4. What is the length j>f the edge of a cubical cistern which contains 
as much as a rectangular one whose edges are 154 ft. 11 in., 70 ft. 7 in., 
and 53 ft. I in. ? 


5. In 1861 three towns had jwpulations of 17650, 19600, 18760 
respectively. In 1871 the population of the first had decreased 18 ikt 
cent., that of the second had increased 21 per cent., while the population 
of the third had increa.sed by 4690 ; find the change per cent, in the |x>pH- 
lation of the third town. 


6. A bankrupt has goods worth R9750 ; and had they realised their 
full value, his creditors would have received 13^. in the rupee ; but jfths 
were sold at 17 '5 per cent., and the remainder at 2375 per cent., below 
their value. What .sum did the gowls fetch, and what dividend was paid ? 

7. What sum will amount to 591. 13^.2*16^/. in 3 years at com- 
pound interest j the interest for the first, .Heci)nd and third years being 3, 2 
and 1 per cent, respectively ? 

8. Find the true di.scount on £2^7 $0 due two years hence at 4J per 
cent. 


9, If 4 men earn as much in a «Iay as 7» women, and one woman as 
much as 2 boys, and it 6 men, 10 wtunen and 14 lx)ys working together 
for 8 days earn ;^22, what will be the earnings of 8 men and 6 women 
working together for 10 days ? 

10. A person having a certain sum of money to invest, finds that 
an investment in a railway stock l)earing five per cent, interest at I17J 
will yield him £2g more annually than an investment in the 3 per cents, 
at 92I. How much money has he to inve.st ? 


1879-80. 

I. * Add the A>llowing numljers ; — Eighty-four thousand three hun- 
dred and one ; nine bundled and thirty-three thousand ; iorty-seven 
millions six th^sand three hundred ; and sulnract from the result two 
nwlHons eighty^one thousand and eighty. 

2* Explain the terms measure, cammon measure and greatest common 
sneasure, and prove that every common measure of dividend and divisor 
is a measure of the remainder. 
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3. Find the value of *45 of j£i. 35, + *257 of ;£ii. 5f. 6^; + *3125 

of ;^5- 

f7 ^ A 1 

4. Find the yalue of ^ of | - ,*5 + 

5. If by selling wine at R6 per gallon I lose 25 per cent., at what 

price must I sell it to gain 25 pof cent. ? u 

6. A person borrows ^^130 on the 5th of March, and pays back ;ti32. 
loj. 6 ff. on the i8lh October ; find the rate of interest charged. 


1880 - 81 . 

Simplify the following cxpie^sions : — 

2 + — I — ; ^ 5 ^--3 X 2 !^ : and add together the results. 

s+, 

2. Three boys agree to start together and run, until all come to- 
gether again, round a cncular court 1$ yards in circumference. One runs 
at the rote of six, the second seven, and the third eight, miles an hour. In 
how many seconds will the race end ? 

3. If three soldiers or 10 coolies can dig 155 cubic feet of earth in 
j days, how many coolies must be employed to assist 7 soldiers in remov- 
ing 600 cubic feet of earth so as to get it done in 4 days ? 

4. In what time will R2,25o amount to R2,565 at 7 per cent, 
per annum? 

5. A merchant sells a lakh of rupees out of the four per cents, at 16 
discount, and invests the pr<^cecds while exchange is at 2 s, i«f. in the 
three per cent, consols at 96, What income does he derive therefrom ? 


1881 - 82 , 

i If the income-tax be 7<f. in jhe pound in the first half of the year, 
and 3jrf. in the second, what is the net income of a gentleman whose gross 
annual receipts are 1,542. lox. 6ti, ? 

2. A iiassengcr train going 41 miles an hour, and 431 feet long, oyer- 
takes a go^s train on a parallel line of rails. The goods train is going 
28 miles an hour, and is 713 feet long. How long does the , passenger train 
take in passing the other ? 

3. Find the cost of painting the outsiA of a cubical box whose edge 
is 3*5 feet, atji *3’ shillings per square yard. 

4. A person invests R48,ooo in the 4 per center ht 8O9 and at the end 
of each year invests the dividend, which becomes due, in the saiinie stooh ; 
supposing the funds to remain at 80 for 3 years, find his dividend at 
end of the third year. 
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5. Define Discount, If the discount on R2, 261- 5-4 due at the end of 
a year and a half be R128, what is the rate of*interest ? 

6. Find the sc|uare root of-™~- and the cube root o^ 423564751. 


1882-83. 

1. Find the value of *596875, and reduce ii poles 4 yards 4A inches 
to the decimal of one mile. 

2. A railway passenger counts the telegraph posts on the line as he 
passes them. If they are 58 yartls apart ami the train is going 48 miles 
per hour, how many will he pass per minute ? 

3. Three men can do as much work as five boys ; the wages of three 
boys are equal to those of two men. A work on which 40 Iwiys aivl 15 
men are employed takes 8 weeks and costs jCs 50 ; how long would it take 
if 20 boys and 20 men were emiiloyed, and how much would it cost ? 

4. What sum will amount to /' 543 T- I5r. in 6 years at 4i per 

cent, simple interest ? 

5. The sides of two squares contain 77 yards i foot 9 inche.s and 7 
yards 2 feet 4 inches rcsj)ectively ; find the si<le of a square whose area is 
equal to the sum of the areas of the two squares. 


1883 84. 

1. (fl) Express in figures: — Sixteen billions, scvcnty-fivc millions, 
forty thousand and two. 

(^) Simplify the expression — 

fLAzj\ • M 

( c ) P'ind the value of : — 375 of ^ s , 6 d . + 5’05 C ' h ' + 5’07 

of '7J. 6^/. +3*1*35 of £2, \s, id. 

2. At the examination of a school of the children were preiiented in 
the 6th standard, i in the 5th standard, j in the 4lh, 4 in the 3rd, 4 in the 
2nd, and the remainder 107 in the ist standard ; how many were presented 
altog^ether, and how many in each of the other standards ? 

3. ‘In a bicycle race of two miles over a circular course of i furlong, 
the winner in his last round overtook the second at a i>oint in his fifteenth 
round. Their paces were as 159 to 149. At what distance was this point 
ftom the winning post ? 

4^ Find the expenses of an excursion, which includes 5782 miles of 
railway at id. per mile, 517 miles of carriage at i<^ per mile, 57 day» 
of luHel keep at 14J. yd. per day, allowing 5 guineas for extras. 
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5. Divide 1*04 by *000078125 and prove your result by vulgar frac- 
tions. Find the square root of 8658*3025 and the cube root of 753*57 


1884 - 85 . » 

1. Reduce to a vulgar fraction *428571. Divide 301*6 by 416. f'ind 
the value of *475 nt £1 + *42 of £2. I'js. 9//. 

2. A merchant buys 1260 maunds of corn, one-fifth of which he sells 
at a gain of 5 per rent., one-third at a gain of 8 per cent., and the remain- 
der at a gain of 12 per cent. If he had sold the whole at a gain of 10 per 
cent., he would have obtained £22. 13J. more. What was the cost price 
per maund ? 

3. A room, 10 ft. 6 in. high, 22 ft. long and 14 ft. broad, is painted 
up to one-third of the height and the remaining two-thirds papered. The 
painting is charged at 7i<?. ]K‘r scpiaro yard, the paper costs 5.f. 2d. per 
.sejuare yard, and the work of papering is charged at 2d. per situate 
)’ard. How much will the whole cOvSt amount to ? 

4. A person sells out ;^385o four per cent, stock at 104 and inve.sts 
the iiroceeds in another slock at 143. If the dividend on this be 5J- per 
cent., wdiat will be the change in his income ? 

5. What must be the rate of interest in order that the discount on 
^^387. ys. yjrd. payable at the end of 3 years may be £4.1. los. i^d. ? 


1886-86. 


Reduce 


il 


of 2 guineas -1- of 


9-r*I - 

of 4 crowns - 

I4><3 


•83 of If - f 


of £i to the decimal of 5 half-guineas and prove that 
than and less than 


6+J^ 
11 + 7 


is 


greater 


2. A man co nlracts to perform a piece of work in 30 days and imme- 
diately employs 15 men on it ; at the end of 24 days the work is only half 
done. How many boys should be given to assist them that the contract may 
be fulfilled, each boy working two-fifths as much as each man ? 


3. A person buys 80 tons of coal, and after selling them again at ij. 
6d. p<. r sack finds that he has gained *£4 ; had he sold them lot ir. 4d. 
per sack he would have Io.st £6. Find the weight of each sack and the 
cost price per ton. 

4. A field of 7 acres is sown with wheat, barley and maizct the areas 
of the crops bein^ respectively as 24 : 34 : 44. If the values of an acre 
of each be also respectively in the same catiost and an acre of wheat be 
worth £yt what is tne worth of all the crops in the field ? 
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5. If the three per cents, are at 92} and tlie four |>er cents, at 123J, in 
which should one invest ? And how much is one investing when the differ- 
ence in income is a shilling ? 


1880-87. 

1. Aplain carefully the meaning of prime n timber^ factor^ divisor y 
measure f multiple. 

Resolve 5005 into its prime factors. 

Add together as decimals 8'li8, I4 6565i, *20568963. 

2. The circumference of the forewhecl of a carriage is 6^ feet and that 
of the hindwheel is 12J feet. How many feet must the carriage ]>ass over 
lieforc the wheels shall have ma<lc a complete number of rcvolulionji ? 

3. A vessel is filled with a liquid, 3 parts of which arc water and 
5 parts syrup. How much of the mixture must be drawn off and replaced 
with water so that the mixture may be half water ami half .syrup ? 

4. (i) The surface of a cube is 308*16 square feet. Kind tl»c length of 
its edge. 

(ii) Extract the cube root of 45*698 to four jdaces of decimals. 

5. It the price of gold be loj. loj//. an ounce and a cubic inch of 
gold weigh 10 ounces, what is the price of the gold that would be required 
to gild a dome whose surface is 5000 sf^uare feet, the thickncs.s of the gohl 
gilding being ‘0002 of an inch ? 

6. A person invests in 4 jier cent. CovernmciU paper so as to receive 
4 per cent, clear when the income-tax is 5 pies in the rupee. What percen- 
tage will be received if the tax be increased to 7 pics the rupee. 

~ » 

1887*88. 

1. Simplify 

*610989 6*2 

2. If 9 lbs. of rice cost as much a.s 4 Vxs. of sugar, and 14 Ihs. of sugar 
are worth as much as lbs. of tea, and 2 lb». of tea are worth 5 lbs. of 
coffee, find the cost of ir lbs. of coffee if 2J llis. of rice cost 6 \d. 

3. If ft 165. i4A»and 1 1 V. be the discount of a debt of ft2820, 
simple interest being at the rale of 3f per cent., how many months before 
due was the debt paid ^ 

4. The price of gold is ^3. lyj. lojrf. per oz. ; a cohxposition of gold 
atod ^Iver weighing 18 lbs. is worth ;^637. 7 r., but if the proportions pf 
gold and silver were interchanged, it would he worth only £2$% is. Find 
the proportion of gold and silver in the composition, and the price of 
silWper oz. 

C By selling 4 dozen mangoes for 13 rupees, it was found that 
-of the outlay was gained ; what ought the retail price per mango to have 
been in order to have gained 60 per cent. ? 
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« 1889 - 90 . 


I. Simplify, 


5^ of -2 of 2i7i42§-i-S-(i + ‘S) 

|*5 + iof-, 


.) 


*142857 of 

2. A rectangular cistern, whose length is equal to its breadth, is 5f 
feet deep and contains 5 tonsiof water. If a cubic foot of water weighs 
1000 ounces, find the dimensions of the cistern. 

3. 7 ^, and C can walk at the rate of 3, 4, 5 miles an hour ; they 
start from Poona at I, 2, 3 o'clock respectively ; when 7 / catches A, B 
sends him back with a message to C ; when will C get the message ? 

4. If I borrow money at 3 per cent. i>er annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest payable 
half-yearly (receiving compound interest for the second half year), and 
gain thereby at the cml of the year R660 ; what was the sum of money 
which I borrowed ? 


5. A \)crson buys tea at 6 annas per seer and also some at 4 annas 
j)er seer. In what proportions must he mix them so that by selling the 
mixture at 5{ annas per seer he may gain 20 per cent, on each seer sold ? 


1801-92. 

1. .Simplify : — 

-^-of iVs + >fJ5_ 

(ii) 3-6428S7i- (-009923+ -0102 --000123) 

>.^ 34^5744 "^9-063597 

2. Two passengers have together 5 cwt. of luggage and are charged 
for the excess above the weights allowed 5^. 2 (f. and 9 J. lOr/. respectively ; 
but if the luggage had all belonged to one of them he w^ould have been 
charged iQi'. 2 ( 7 . How^ mueli luggage is each passenger allowed to carry 
free of charge, and how much luggage had each passenger ? 

3. Two clocks A and /?, whose rales aie uniform, at noon yesterday 
indicated ii hrs. 55 min. a. m. and oh. 2 m. r. M. respectively. A indi- 
cated the correct time at 9 r. M, yesterday and at 6 A. M. this morning. 
When did A and B last agree and what time did they then indicate ? 

4. A person borrows 'two ecjual stfms of money at the same time at 
5 per cent, and 3I per cent, simple interest respectively, and finds that if 
he repays the former sum with interest on a certain date a year ^fore the 
latter, he will have to pay in each case the same amount, vis, R 736. • 
Find the amounts borrowed. 
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1892 - 93 . 

I. What decimal of a rupee is *954 pie ? Find the value of *9762$ 
rupee. • 

Simplify ; — • 

• Vt “ T of i . J o f i + ^ *Qf 5 

i'ff+ivof 3 i-(rofH-ir ' * 

How long will two examiners, working 8 hours a day, take to look 
over the answers to this paper, if four examiners, working 5 hours a day- 
can do it in 8 days ? 

3. On a river, B is intermediate to and equidistant from A and C ; 
a boat can go from A to By and back, in 5 hours 1 5 minutes, and from 
Aio C in 7 hours ; how long would it take to go from C to A ? 

4. What income will a retired officer obtain in England, from one 
lakh of rupees, Indian Government 4J per cent. l)onds, when for drawing 
and remitting it, his agents in India charge him 3 per cent., and exchange 
is at IS. 7 \d. for the rupee ? 

5. Three equal glasses are filled with a mixture of spirits and water, 
the proix)rtion of spirits to water in each glass being as follows : In the 
first glass as 2 : 3, in the second 3 ; 4, and in the third 4 ; 5. The contents 
of the three glasses are poured into a single vessel ; what is the projxjrtion 
of spirits to water in it ? 


1893 - 94 . 

(Set in the mofussil). 

1. Divide each of the numbers 2,572,125 and 4,061,250 by 125 ; and 
express as a decimal the first quotient ilivided by the second. 

2. Find, by Practice, the value of 5 yds. 22} in., at £2. is. 2d, 
a yard. 

3. If the carriage of 2 cwt, i qr. and 18 lbs. of goods, for 56 miles, 

be iSf what weight can be carried at the same rate, 200 miles for 
£4. 3f. 4rf. ? , 

4. A man invests ^£"3,000 in the 5 per cents. II after deducting an 
income-tax of^. in the i 30 und, the man’s clear income is ;^I74, what 
is the price of the 5 per cent s. ? 

5. A cistern is filled by two taps A and in 4 hours and 6 hours 
Tespectively, and is emptied by a waste pipe C in 3 hours. When the 
dsterr^is Imlf full, A ana are closed, and C is opened ; after one hour, B 
Is turned on ; and after half an hour more, A is turned on. In what time 
after C is first opened, does the cistern become full ? 

6. A person buys two kinds of tea, at $s. a lb. and fir, a Ib. respective- 
ly ; and after mixing them he sells the mixture at fir. 6d. a lb., thereby 
gaining 17 per cent. In what proportion does he imx them ? 



3 ? 


A.PPXND1X C. 


. 1683 - 94 . 


(vSet at Bombay). 

Reduce to their simplest forms ; — 




i i of h 


(«) 


3 + 


5-9 


. 2. Kind, by Practice, the value of 9 cwt. 3 qrs. 24 lbs, at ;^3. 5r. 8f/. 
]H;r cwt. 

3. If 40 men, 60 wiuiien or 80 children can do a work in 6 months, in 
what time will 10 men, 10 women, and 10 children do one-third of the work ? 


4, A person invested 1,000 in the 3 i>er cents, at 90 g ; but the 
price risinyj to 91^, he sold out, and invested the proceeds in the 3^ per 
cents, at 974 ; find the increase in his income. 


5. A cistern c.an be filled ])y two pipes, ^ and 7 ?, in 12 miniUe.s and 
14 minutes, respective!)', and can be emptied by a third, C, in S minutes. 
It all the laps be turned on at the same moment, what part of the cistern 
w'ill remain unfilled at the end of 7 minutes ? 

6. Two clocks point to 2 o’clock at the same instant on the afternoon 
of 2Sth April ; one loses 7 seconds, and the other gains 8 .seconds, in 24 
hours ; when will one be half an hour before the other, and what time 
will each clock then shew ? 


1894 - 96 . 

1. When the number representing the year is a multiple of four, it is 
a leap year, consisting oi 366 days, e.xccpt when this number is a multiple 
of 100, in which case it is an ordiuar)* year, consisting of 365 days, but 
when the number is a multiple of 400, it is again a leaj) year ; on this 
supposition, calculate the number of ilays from the 1st January 1495 I® 
31st December 1894, both days inclusive. 

2. A school of boys and girls consists of 453 children ; the number 

representing the boys is *32' number of the girls. Plow many boys 

were there ? 

3. Two-thirds of a certain number of poor persons received U, 6</. 
each, and the rest 2s. 6e/. each ; the whole sum silent lieing £2, 155., how 
many poor persons were there ? 

4. If 3 men and 5 women do a piece of work in 8 days, which 2 men 
and 7 children can do in 12 days, find how long 13 men, 14 childfen mid 
15 women will take to do it. 

5. ^ sells a hou.se to ^ for B486o,^ thereby losing 29 per cent. ; B 
sells it to C at a price which would have given A ly ^ cent, profit Find 
Bs gain. 

6. The compound interest on pne rupee is one quarter of n rupee a| 

the end of three years ; find the rate .per cent per aiumm, correct to two 
places of decimals ; and calculate exactly the compound interest at the 
«id.of 9years. ^ 
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ENTRANCE EXAMINATION PAPERS. 

MADRAS. 

1867. 

1. Jiiniplify Ihc cj^pression 

2. Divide *ocxd 247 by ‘013. 

’J. What is the equivalent in Indian coin, of 39/. 51. 9}/4 when a 
rujxje is W(^rth 2 s. o}i/. ? 

4. Extract the sciunre root of 187*9541. 

5 * A tank is 300 yards long and 150 yards broad ; with what vi-locity 
|>er second must water flow into it through an aperture 2 feet broad and 

feet deep, that the level may be raised 1 foot in 9 hours ? 

6. Find the interest of ;£‘25o for 3i years at 4i per cent, simple 
interest. 


1868. 

1. A company ul 87 men have subscribed eacli a month’s pay amount- 
ing to H13. iia. for the benefit of the widows of their deceaseil com- 
rades. There are 24 applicants ; what is each widow’s share ? 

2. A cubical tank, 24 feet long, 18 ft. 6 in. wide and 12 ft. 4 in. deep, 
is filled with water. Find the weight of water supposing that a cubic 
foot weighs 1000 oz. How long will it take to discharge itself at the rate 
of 15 gallons a minute assuming that a pint of water weighs 1 lb. ? 

3. A rectangular field is x’^ths of a mile long and -j^tiis of a mile wide ; 
find the length of a line joining two oppejsite *ngle.s. 

4. Find the number of degrees, minutes and seconds in an arc of a 
circle which is equal in length to its radius, the ratio of the diameter to 
the circumference being i : 3*14159. 

5. What must I pay for a bill of exchange on London for 151, 

fiflU, the exchange being at the rate of for the rupee ? 

6. A person having R8, 500 in 4 percent. Government 1 x>nds sells 
ont when they are at 8^ per cent, discount, and with the amount thus 
realised purchases 5 per cent, bonds, which are at per cent, premium : 
what does he*gain or lose in annual income by the change ? 


1859. 

1. In Long Multiplication the general product is the .sum of the 
several partial products. Illustrate this in the example, 2359 x 576 ; and 
i^e down, .se])arately the several partial products with their factors. 

2. The receipts on the Madras Rsulway for a oettain week in Jonhaiy 

sS$9, when there were 96 miles open, were R9^SS4« ^ the 
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corresponding week in 1858, «when there were 81 miles open, they were 
ft8,SS4. 6 a, Compare the average receipts mi/s for the two years. 

3. State the .Rule for division of Vulgar Fractions, and prove it, taking 
an example. 

4. First multiply, and then divide *2 by *03, and verify your results. 
Finally find the sum of their square roots to three places of decimJWs. 

5. A piece of land measures 10 cawnies, ii grounds, 1075 square feet ; 
find how many acres, roods and perches it contains, the cawny being 
I ‘3223 acres. 

6. The French unit of linear measure is a metrcy equal to S 9 ' 37 ^ 
English inches ; the square formed on a line of 10 metres (called an are) 
is the French unit of surface. Find the equivalent in English square 
measure, of a hectare (roo ares). 

7. The number of pupils in a school is 287, composed as follows : 
Hindoos 196, Mahomedans 63, Christians 28. The average daily number 
of absentees is 58 ; /. e., Hindoos 37, Mahomedans 16, Christians 5. 
Find, to the first place of decimals, the percentage of attendance^ both on 
the aggregate, and of each class of pupils. 


I 860 . 

1. Multiply 76489 by 743, and explain fully the various steps of the 
process. 

In what cases docs multiplication increase, leave unaltered, diminish, 
the multiplicand ? 

2. Find the least common multiple of 2191,1252 and 1878. Illustrate 
the proof of your rule by this example. 

3. What decimal of 91. yi, will be equivalent to a rupee, when the 

exchange is at if. ? 

4. Find the vulgar fraction which will represent in the simplest 
manner 

5. Extract the square root of 1156*272016. 

6. If a cloth, 4 yards long and 15 inches wide, cost R3. 5^1., how much 
should you give for a cloth 19 yards long, 12 in. wide, and every square 
inch of which is worth fths of the value of a square foot of the former ? 


180 L 

I. A bankr^t is indebted to B, C and D ; — A*s debt is twice B^s ; 
three times C*s ; Cs half i/s. How much should each receive of 
assets to the amount of R45i68o ? 
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2. Add together I i and fully explain the process. 

3. Reduce to their simplest forms 


4 - 


3 } + 4 i 


and 



h^ultiply ‘892 of Rz6. 5a. 4^. by 4*678. 


5. How much should you pay for a bill on London for £647, when 
the exchange is at is, n^r/. ? 

6. Divide 764*0468 by *0007. Give the rule for the position of the 
decimal iK)int in your quotient, and shew that the rule is correct. 


7. What is the square root of ‘004225 ? 

8. If the daily wages of a labourer rise from four and three-quarters 
to six annas, what percentage of the increase in the price of food and other 
commodities will cause his position to be unaltered ? 


9. A gentleman buys a house for R:2465o‘'and spends 23 per cent, in 
additions and improvements. At w'hat monthly rental will he secure 8 per 
cent, per annum on his whole investment ? 


1862. 


1. Explain the decimal system of numeration. Write in words 14006, 
3179040601, and 17*0461. 

2. ^^Multiplication is a shortened form of addition’’ ; of all additions, 
or of some, and if only of some, of what kind ? 


Do the two statements, /wke two are four and four times five are twenty^ 
rest upon the same ground ? Could you shew, without reference to the 
multiplication tabic, that five limes five must exceed four times six by one ? 

3. State and prove the rule for the divisioa of vulgar fractions ; divide 


6 % 



4. Find the greatest common measure of 323 and 39X. 

5. If, when the exchange is at i j. i per rupee, you wish to remit 
^4,891. 4fiL, 3/>. to London, what should be the amount of your bills in 
English money ? 

6. Reduce f to decimals. Prove the correctness of your^ method. 

7. Find the square root of 64*064. 

8. A steam-ship whose speed averages 14 miles an hour, reaches a 
certain port in 12 days ; how many days afterward.s.will a sailing vessel 
arrive, which started at the same time and sailed on an average 8 miles an 
hour ? 


6 . A train has been travelling 20 miles an hour ; the steam-power is 
doubled, whilst from various causes the resistance of the train is increased 
hr one-hali (The original steam-power is three times the resistance.) At 
what rate will the train now travel ? 
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186 a 

1. Divide 480813 by 245 in two ways, 

(l) By lopg division, (2) by factors. 

2. Add together 16s. 9//. ; 4</. ; ;f3. 2 s. 6}td. ; R142. 

10^. ; ^354. 4fl. 8/. ;^I269. * 4 ^* 2/. ; (i) in English money {2) in Indwn 
money, one rupee being equal to two shillings. ® 

3. Simplify the following fractions : — 


(I) 

( 3 ) 


3„f4^^^.L-4 

7953 5 92 i + 4 

|{ of R9 + 5 of loa. - ^ of 6/. 


4. Multiply 4*37 by roi and divide 7 ’4 by ‘oiS. 

5. Reduce ;^S6. 125 to the ordinary notation. 

6. Find the square root of (l) 127449; (2) of 12.7449 ; (3) of 2 to 
three places of decimals. 

7. Shew that no number can be a perfect square which has an odd 
number of decimals alter the point. 


8. How must R1075 be divided betwixt two persons, so that one may 
have twice as much as the other ? 


9. A sailing vessel reache.s Madras from Calcutta in 6 days ; a steamer 
whose speed is to that of the sailing vessel as 3 : 2 starts at tne same time 
but meets svilh detentions that average 6 hours daily. Which will reach 
Madras fust ? And by how much ? 


1864 


1. A man rides at the rate of ii miles an hour, but stops 5 minutes 
to change horses at the end of every 7ih mile ; how long will he take to 
go a distance of 94 miles ? 

2. llow are vulgar fractions compared in regard to magnitude ? Of 

the fractions which is the greater, and wlwt is the di&rence ? 


3. A cubic foot of air weighs h *29 oz. avoirdupois. What will be the 
weight of air in a room 18 feel broad, 30 feet long, and 16 feet high ? 


Simplify the expression 

'* i±i 

t+4 


+ iof -4. 


5. What will be the cost of a beam pf wood 14 feet long, 16 Inches 
broad, and 9 inches thick, as Ri . o . 8 per cubic foot ? 

6. Extract the square roots of 17^^ and 'O15129. 

7. Find (by Practice) the vahie of 371 articles at 6s. yi. each. 

8. Express in a decimal form 


3 + A + ttJW + T xAftm* 
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9. A train starts from ^ at 12 o’clock, and runs towards C, which is* 
100 miles distant, at the rate of 30 miles ardour ; at the same time the 
mail cart starts for C, from if, which is half-way between A and C, and 
runs at 10 miles an hour $ at what distance from C will iube overtaken by 
the train ? 


1865, A. 

1. Find (by Practice) the value of 237 J yds. of cloth at u. loW. net 
yard. 

2. A person goes into a bookseller’s shop with a certain sum of money, 
and after buying 20 books at R2 .4.0 each, finds that ^ of his money 
remains. How much had he when he entered the shop ? 

3. Reduce to their sim]dest forms each of the following ext)res.su>ns, 
and show that the second is double of the first — 

(0 r 

4. A room is 16 ft. $ in. long and 19 ft. 7 in. broad, and the cost of 
paintii^ the walls at ja. Op, per sejuare yard is R43 ,3.0. K('quired 
the height of the room, 

5- Extract the sftuarc roots of 5jj and 0045, each to 4 ])laces of 
decimals. 

6. A merchant buys goods for £s^^‘ ^^tid sells half of them at a 
gain of in the shilling of the cost price, one- third of them at a gain of 
2 d, in the shilling and the remainder at a ^in of £1^, 151. Sd. ' H(»w 
much per cent. doe.s he gain on the whole transaction ? 

7. Pyxpress 5 of 12j. 6d. -t- '62$ of Js. Od, - *505 of i6s. Od. as a decimal 
of £1, 

8. A person after paying an inco^nc-tax of i anna in the ru]>ec^ 
devotes -jL of the remainder of his income to purposes of charity, ami finds 
that he has Rs 5,175 left ; what is his income ? 


of 2 


•25 AoJ si ■ \2i 


1866 , B. 

1. A person pmd a tax of 10 per cent, on his income, and had R 15,000 
per annum remaining. What was bis income ? 

2. Find, by Practice, the time of building a wall 27 yards long by 
6 feet higli, of which one square yard is built in 3 m. 18 min. 4 5 sec. 

3. How much will 3,630 square yards of land cost when an estate of 
144 acres is worth R46275 ? 
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4. Simplify the expression A - P — ^ 

3~(f 

5. If 10 compositors who can set 3 letters in 5 seconds, finish 27 pages 
in an hour and a half, how many com|X)s\tors who can set 5 letters in 
6 seconds, will complete 50 pages in an hour ? 

6. What is the value of 

(a) I of If. of 2J. 6^/. +Jof;fi expressed in the fraction of a 
guinea ? 

(^) *0625 of R 10 J? 

7. Find the square root of (a) 53*4361, (/^) *187. 

8. ^ can do a piece of work in 3 days, can do 3 ‘times as much in 
8 days, and C 5 times as much in 12 days. In what time will they do it 
together, supposing them to work at the rate of 9 hours a day ? 


1866 . 


r. One inch of rain falls on an acre of -ground. How much will it 
weigh reckoning the weight of one cubic foot as 1000 ounces ? 

2. A person bought a horse for R750 and kept it 15 months. It cost 
during that time, in gram, R190. loa. 6 p. ; in servant’s wages R135 » and 
in other expenses, R35. 14a. 6 p. He sold it for R625 ; what was the 
average monthly cost of the horse ? 

3. Reduce to its simplest form 


LJ 

i-i 


and convert the result into a decimal. 


4. A body of 3249 men is formed into a solid square. IIow many men 
will there be in each side ? 


5. What fraction of a rupee and a quarter is f of } of R5. 40. ? 

6 . Extract the square root of 195*1 to three places of decimals. 

7. A merchant clears 20 per cent, on a gross income of R5o,ooo. How 
much per cent, must he clear if he receives the same amount from a gross 
income of R40,ooo ? 

8. A ship-captain owns { of his vessel. In virtue of his command he 

receives of the profits, and of the remainder his share as proprietor. 
What proportion of the whole does he repeive ? , 

9. A person with a monthly income of R264 spends as much in 4 
months as ne earns in three. After twelve years he divides his savings 
amongst his three children in such a manner that the eldest has twice as 
much as the second, and thrice as much as the youngest. How much did 
each receive ? 
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1807. 

1. If i6 men can do a piece of work in 255 days, how many men can 

do the same in 17 days ? • 

2 . How much carpcct 2jt feet wide would be required for covering the 

floor of a^room 28 ft. long and i6|i feet wide ? • 

3. Reduce to its simplest form : 

3?i <d 2l\ 

4. Find the sfjiiare root of ‘00826462810. 

5. A man buys 16 lbs. often at ft2. 2 a. per lb., also 12 lbs. at R2. 
5a. 4/. per lb. ; and 24 lbs at R2. Cm. lOp. per lb. At what price per 
lb. must he sell the mixture so as to gam R35. 12a. on the whole ? 

6. If it is high water at noon on a certain day, fmd after how many 
days it will again be high water at noon, supposing the* time of high wnlcr 
to be three quarters of an hour later every day. 

7. A crow wishing to quench its thirst came to a ves.sel which cim- 
lained 28 cubic inches of w'alei. The crow being unable to reach the water 
picked up several small .stones, each three quarters of a cubic inch in sire, 
and let them drop into the vessel until the w'aier came to the lop of the 
vessel. If the size of the vessel was ^such that it would exactly hold 73 
cubic inches of water, find the number of stoius dropped in by the crow. 

8. A book containing between 900 and 1,000 pages is divided into four 

parts, each part being divided into chapters. The wliole number of pages 
in each of the four parts i.s the same. Kach chaiiter in the first part con- 
tains 20 pages, each chapter in the second 40, each chapter in the third 
60, and each chapter in the fourth 80. Find the whole number ufcha[)lcrs 
in the book. , 


1808. 

1. Simplify (uV 3 i) + H) “ 

2. The diflerence in the values of the two shares into which a certain 

property is divided is share is *51 of the w'hole. Find 

the value of the property and of each share. 

2. What is the income corresponding to an Income-Tax of 25 guineas 
at the rate of Td. in the pound ? 

4. Find, to within a foot, the length of the fence enclosing a square 
held whose area is 3^ acres. 

5. A barrack for 30 men is 73I feet long and 24! feet broad ; hoW 
high ihould it be to allow each man 1000 cubic feet of air or space ? 

6. A person sets out to walk 26 miles ; for a quarter of the distance 
he goes at the rate of 5 miles an hoary for half the remaining distance at 
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^4 miles an hour, and 3 inij^es an hour for the other half. .State (he e.\act 
time occupied in the journey. 

7. The For Barracks are lighted with gas from 100 burners. Find 
the cost of lighting them per night of 10 hours, at the rate of R5{r for 1000 
cubic feet of gas, assuming that for the first '3 hours each burner consumes 
I cubic inch per second, and during the remainder of tlie nighMhe light 
is so reducctl that the oonsunuion of gas by each burner is only Jths of 
that quantity per second. 

8. If two Malabar miles are equal to i kros, and 7 Malabar miles 
are e<pial to 10 English miles, how many kros are there in 25 English 
miles ? 

9. A contractor bought 2,250 pharas c)f unslaked lime at Madras at 
the rate of 45 rupe es (or loo pharas. On slaking it, every pliara gave 3 
cubic feet of lime, but of this was unserviceable : the carriage of the 
remainder to the place where it was required (distant 18 miles) cost 4 annas 
per 100 cubic feet per mile. At what rate per cubic foot must he sell it 
there, in order to gain 90 rupees on his outlay ? 


1809 . 

1. Which is greater 

SofiJ-jJ of i5 + ? of^^or 

SofU + ^J-of n-l of^^? 

and express the difference as a decimal. 

2. Express as a fraction the difference between 554 3 ’14 16 : and 

re«Uico 2 tons 3 cwt. 2 qr-s, 26*996954 lbs. to the decimal of aibis of 
3*086 lbs. 

3. A rectangular field, whose diagonal measures 825 feet, has one of 
its sides 75 of the length of the other. Find the length of each side. in 
yards, and the aiea in acres. « 

4. A person had a legacy left to him, which he thus divided amongst 
3 charities. To one he gave to the second of the remainder, and to 
the thirtl J ol what now remained ; and he then had 1,500 rupees left. 
Find the amount of the legacy, and how* much was given to each charity. 

5. A crixlitor received on a debt of 3,600 rupees a dividend of 9a. top. 
in the rupee ; and a further dividend ^bf 6a, 8^. upon the remsindeT. 
What did he receive altogether, and what fraction was it of the entire debt ? 

6. J and B each lends £2$o for three years, A lends at 4I per cent, 
simple interest, and B at 4^ per cent, per annum, compomwi interests 
Kind the diHerence in the amount of interest they receive* 

7. A contractor agrees to supply 104 lacs of bricks for a nartiealar 
work. His bricks cost him 34 rupees per 1,000 to make, and of these 
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124- pet cent, are rejected. How many bricks must he make in order In" 
fulfil his contract, and what price per i,ooo nuist he put on those supplied 
in order to gain 25 per cent, on his outlay ? 

8. The distance by Railway from Madras to Salem is miles. A 
passenger train travelling 20 n^les an hour leaves Madras at 7 A. M. ; and 
a special train at 10 a. m. the same day. At what* rate must the latter 
travel, so as just to overtake the former at Jollarpett Junction (132 mile.s 
froip Madras), and at what hour must a goods train leave Salem for Madras 
travelling 15 miles an hour, so as to reach Jollarpett at the same lime as 
the other trains ? 

9. Extiact the S(|uare root of 

17x29* 

•000729 * 

10. A work can be comph*ted in 36 days by 30 men working 6 hours 
a day ; in wliat time would 18 men and 60 women working 9 hours a day 
contplete it ; supposing that 3 men can do as much as 5 women, and that 
in the longer days a man d(»es only J per hour of what he does per hour 
in the shorter days ? 


1871. 

1. A person inives together lo lbs. of tea at Ri. 4^. a lb., 12 lbs. at 
fti. 6 a. and 14 lbs. at Ri. Sa. a lb. He reserves 6 lbs. of the mixture for 
himself and sells the rcnuiinder at Ri. 13/1. 4^. a lb. How much does 
he gain ? 

2. (a) Simplify — — - < J -(l + i’i)} ^3(i -S of 2I). 

, _ ... 

(A) Express 4 of * of lOi. + J of 4 of 5^. - 8} of \ of ^s, 3}*/. 

41 

as the fraction of 2 s. 

3. has shares in an estate to the afttount of •i5-r'36of it. has 
shares in the same estate to the amount of •4*72 of it ; find the difference in 
value l>etween the properties of and when ’056 of the estate is worth 

£3733- 

, 4, A reduction in the income-tax diminishes a igtx which is R15 when 
the! tax is 8 pies in the rupee by 143-12*0 ; what is the' diminished rate of 
the tax in the rupee ? 

5, 23 cwt. 3 qrs. 7 lb.s. arc bought at >^2. los. 8</. per cwt. and 72 ewt 
a qrs. 8 ihs. at ^2-7-10 per cwt. Find, by Practice, the amount expended 
and give the average price p^r lb. 

' 6, A person borrows j£$oo at 5 per cent, per annatn, end sulisequehlly 
;C400 at 3i per cent i if the amount of both sums 6 months after the loiter 
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borrowed is which interest is paid on the 

former sum. ^ ^ 

7. A cask of 144 J gallons is bought for £$o and kept 10 years, during 
which of a gtfllon evaporated yearly ; at what rate per gallon must the 
contents be sold so as to clear 20 per cent, on the amount of the original 
outlay at 4 per cent. p«r annum simple interest ? 

8. Water flows into a rectangular cistern whose dimensions are 12 ft. 
1 in. long, II ft. 8 in. wide, and 5 ft. 4 in. deep, through a pipe of 10 sq. 
inches aperture at the rate of 2^ ft. per second, and flows out through an 
orifice at the rate of 2 ft. 5-8 in. per second ; if the cistern is filled in two 
hours, fiml the size of the orifice. 

9. A lump composed cd gold and silver measures 6 cubic irches and 
weighs lOO'Oz. ; If a cubic inch of gold weighs 20 oz. and an equal bulk 
of silver 12 oz. , find the weight of gold in the mixture. 

10. A train which travels at the uniform rate of 30*8 ft. a second 
leaves Madras at 7 a. .\f. ; at what distance from Madras will it meet a 
train which leaves Arconum for Maflr.as .at 7-20 a.m. , and travels one-third 
faster than it does, the distance from Madras to Arconum being 42 miles? 


1873 . 


1. A person ]}uys a piece of land at ^’25 an acre, and by selling it in 
allotments finds that the value is increased by one-half, so that, after re- 
serving 20 acres for himself, he clears ;^200 on his pu rchasc money by the 
sale of the rcmaimler. How many acres were there ? 

2. Simplify 


2 



of 


r 


(< 5 ) Reduce (* 575 -f- 16 x *15) of 4 vis.s to the decimal of cwt., a 
viss being equal to 3 lbs. 2 oz. avoirdupois. 


3. A vessel’s cargo, it of which is worth ^6666 '6, gets damaged, and 

the owner in consequence sells of for half the original ^7lluc 

of the whole cargo. What is the value of the remainder at the same rate 
and what is the loss on the whole cargo ? 


4. Find how much rice a family requires anonlhly, when a reduction 
in the price from 7 to 10 measures for th^ rupee reduces the total monthly 
expenses from R314 to R30. 

5. A person going from Pondichery to Ootacamond travels 90 miles 
by steamer, 330 miles by rail, and 30 miles by horse-transit. The journey 
occupies 30 hours 50 minutes, and the rate of the train is three times that 
of the horse-transit and i| times that of the steamer. Find the rate of the 
train. 
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' ^ A person bought lo Bank of Madras shfres at 1(1540 each, and for 
5 j^rears got interest on his investment at the rate of 5} per cent He then 
sold his shares at a loss of 22^ per cent llow much did he make by 
transaction* and what rate per cent per annum had he for Ris money 

7. A person borrows two ^qual sums at the sagie time at 5 and 4 |>er 

cent, resijfctively, and finds that if he repays the former sum with interest 
on a certain date, 6 months before the latter, he will have to pay in each 
case the same amount, z'w., 1 100. Find the amount borrowed and the 

lime Ibr which interest is paid. 

8. A dealer buys 10 horses at R400 each, 8 horses at K500 each, and 
4 horses at R600 each. He keeps the horses for 6 months, during which 
each costs R15 a month, and then sells them, clearing 124. per cent, on his 
original outlay, after pjiying all his expenses. Find the selling price. 

9. A stream of water, 8 yds. broad at the surface and 6 yds. at the 
bottom, and 2 yds. deep, flows at the rate of ij miles an hour, into a tank, 
220 yds. long and 56 yds. broad, which holds 74,250 tons of water. Find 
•the depth of the tank and the time in which it will be filled, a cubic foot 
of water weighing I ,ooo oz. 

10. Two trains, running at the rates of 25 and 20 miles an hour res- 
pectively, on parallel rails in optK>.site directions, arc observed to pass each 
other in 8 seconds, and when they are running in the same direction at the 
same rates as before, a person sitting in the faster train observes that he 
passes the other in 3if seconds ; find the lengths of the trains. 


1874. 

X. Find the greatest number which will divide 201 and 671, leaving 
remainders 6 and 8 resjiectively ; and the least number which when divided 
by 5, 7 and 9 gives in each case a remainder 4. 

2. A wine merchant mixes together one pipe (126 gallons) of wine at 
£80. one at and one at £100^ and .sells one-third of the mixture at 
135. a gallon ; at what price |^r gallon must he sell the remainder so 
as to gain ^34) by the transaction ? 


3. Simplify • 



'I X 'I X T 4- *01 X -01 X -01 
' ^ . *2 X *2 X "2+ -02 X *02 X^* 

’ 4. Find the value of -428571 of £fos+’^ of and express the 
result os the decimal of £43* 2s. 6d, 

5.* ^I tarters sugar with A for rice wWch isworth iJatinas a measure, 
Init ih weighiu bis sugar UM A' folM maund we^[hlt« ^ dimTers this» 
aha to npiSe the exclmiM foir the price, of his rice t0 2|imn4«A 

neature. Fwthe rw we^ht of the false mumd whfoh A uriis.' 



so 
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6. A certain sum put mt at compotind interest amounts m two jeaxs 

to 270*4, and in three years to 4281*216. Find the sum and the lale 
per cent . 

7. A person pays an Income-tax of 4^f. in the £ dnrtng the first half 
of the year, and 3^1 in the £ duviifg the second half^ and finds that 
owing to an increase in his income he pays the same amount of ^ax for the 
sccoim as for the first half of the year. If his gross income for the year is 
£700^ find his net income. 

8. A cistern measuring 13 feet in length, 5 feet in breadth, and 4 foet 
in depth, has a tap which, not being properly opened discharges 54 gallons 
an hour less than it would otherwise do and empties the cistern in 7^ in- 
stead of 6 hour^. How many cubic inches are there in a gallon ? 

9. Gold costs £^. 17s. roidl peroz., and silver 51. 6dl $ in what 
proportion must these metals be mixed that a lb. of the mixture may be 
worth £32. Sr. ? 

10. A peon walks from ^4 to ^ at the rate of 3 miles an hour, and 

after transacting some business which occupies him an hour, returns to ^4 
by the tramway at the rate of 5 miles an hour. He then finds he has 
been absent 2 hours 20 minutes. Find the distance from ^ to * 


1876. 


1. A merchant purchases 231 gallons of spirits at Rio. 12a. 4p. per 
gallon ; 126 gallons at R12. ii<s. 7/, ; and 70 gallons at R14. 8a. 9/. ; if 
he sell the mixture at R13 per gallon, how much will he gain by the 
transaction ? 


2. Define a decimal ; and show how its value is affected by affixing 
and prefixing cyphers. 


Reduce llit-r J 
2 


1+ ’ 




to a decimal, 


and find the value of ^ ^ 


3. Express the sum of *571428 of a viss, | of ^ of gf 

^ of a hundredw^ht as a decimal of *one ton* (One 
2 oz. ; one xnaund lbs.) 


a ttjaand 

vi2ss|lbsi. 


4. If 2XQ coolies in 7 dm of 10 hours eacht ^ A channel 1 ^ tnile 
loi^ 4^ hrood, and afoet deep; Inhow mwD^dfoyaofgihoxtfi'^^ 
should 35jeooUcadxgsicham^66oieetUi^7l Sm litf 

deep? 4ioi;hQW]|W9y^cubfo.fe!dtdoeaenck«ob^ 
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g. The expenses of a family when rice is N2 seers for a rttpee oie 
50 rupees a month : when rice ia 14 seers for a rupee the expeiuies are 
48 rupees a month {other expenses remaining unalterable) \ irhaa witl they 
he when rice is at 16 seers per rupee ? 

6. What are the prime factore in 4 509004 and what is the SnMtest 
whole tmofoer by which it must be multiplied in order to become a perfect 
square ? 

7. ' The cost of carpeting a room is £7. 4J., and of papering the same 
room, with paper at 2^. per square foot, £10, 12s. Od. The length of the 
room is 18 feet, and if the width had been 4 feel less, the cost of the 
carpet would have been £1. 16s. od. less. .Find the height of the room. 

8. Find the sum for which (he difference between the simple and com- 
pound interest at 5 per cent, per annum for 3 years, is £12, 4J. orf. 

9. What length of wire will go round the edges of a citbci the surface 
of which contains 187 yards 54 inches ? 

What is the least number of such cubes which will contain an exact 
number of cubes whose edges are i foot 3 inches ? 

la A merchant’s average rate of profit for five years was 5 per cent* 
on his capital, and for the first four vears his average profit was 4 per cent. 
What was his rate of profit in the fifth year ? 


1877 . 

1. A merchant buys 264 gallons of spirit at R12. 8 a. 4^. per gallon, 
378 gallons at R9. 100. 7/. per gallon and 420 gallons at R12. 150. 6i/. 
per gallon. If he sell the whole quantity at R12. 40. o/. per gallon, 
what profit will he make by the transaction ? . 

2. If 2 men and x women can do a piece of work in 8 days of 9 hours 
each ; how long will it take 3 men and 6 women to do a piece of woik 
twice as great working 8 hours a day ; the work of a man being double 
that of a woman ? 

3. Extract the aquere root of *0002890 ; and find in yards to four 
places ot <tecimal8 the side of a sr|uafe fielcF containing *254 of an acre. 

4. Find the value of '016 of R260. 20. 6/. + *351 of Rrj. 140. 
+ 1*0603 5 Of R7. 14^. 3 ^. 

5* A merchant buys cloth at such a price that by selling it at lla. jrif. 
pet yard he wiU Rain 5 per cent on Iris outlay. What percentage nldll he 
lose u cloth be sold at Ri. 130. per yard r 

Find the interest (simple) at 4 per cent per annum on R595. 90, 
fot ^'Tciurs and 17 we^ teckontng 5a weeks equal tn a year* 

. 7 - A sum of ktB,i40 is remitted to England at the rate., of exchange 
of one sh8l^ and S| pence per ropee, sM h invested id the 3 per tent 
jFlndihwycarlyiimftmefopimB^a^ 

8, A man bequeathed of his miate to one son« of the 
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to another son, and the balance to his widow. The children’s, shares 
differ by R1320 ; find the widow’s share. 

9. A merchant buys in Madras 210 bags of rice at Rio. isa, qp,^ per 
bag of 164 pounds. He sends them by rail 320 miles at 6J pies per ton 
per mile, but during the journey 7|[ ix)Uhds are stolen from each bag. 
Find at how many m^iasures per rupee he must sell the remainder in oredr 
to clear R95. J^a. op, by the transaction. (One measure = 3^ ixfunds ) 


1878. 

1. Find by Praclice the value of 

{a) 6 tons. 17 cwt. 2 qrs. 24 lbs. at R 125. Ga, 8/. per ton. 

(b) 29,764 articles at Ri. ii^r. 92 /. each. 

2. The materials of an old building were sold for Ri,5oo uix)n condi- 
tion that they should be removed within 30 days under a penalty of Rio per 
day for every day beyond 30 days. The purchaser employed 40 men at 
3J annas per <lay to do the work, and after selling the materials for R2365, 
he cleared R190 by his bargain. P'ind the number of days the men were 
at work. 

3. (a) Divide *0576 by 180, and by *018. 

(^) Find the value of 

of 8-.). 

I Jo \r3 + 2*629 / 

4. A and B enter into partnership ; A supplies the whole of the capital, 
aniounting to R45000 upon condition that the profits are to be equally di- 
vided, and that B pays A interest on half the capital at 10 per cent, per 
annum but receives R120 per mensem for carrying on the concern. Find 
their total yearly profits when JB’s share is equal to \ of A^^ share. 

5. Find the difference between the true discount on R259‘2 due two 
years hence and the interest on the same sum for two years, allowing in both 
cases simple interest at 4 per cent, per annum. 

6. A room, 21 feet long by 13I feet wide is surrounded by walls ij feet 

thick and 14 feet high. There are two doors each 4^ feet by 6 feet, and 
<me window 3 feet by 44 feet. Find (i) the cost of building the walls at 
the rate of H5. la, op, per cubic yard, and (2) the number of bricks, each 
measuring 9 in. x 4 in. x 2^ in., required for the work. , 

7 -^ If 28 men working 6 hours a day can do a piece of work in 12 days, 
find in what time 57 working 8 hours a day can do a piece of work 
^ce as great, supposing 2 men of the first set to da as much work in 1 
hour, as three men of the second set can do in ij hours, 

8. Extract the square root of *002 and of 764*9, each to foi# {daces 
decimals. 
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9. A pemn’s net income from 5 per cent, government paper is RtdiC * 
after payii^ income-tax at the rate of 2 per cent. Find tne number 01 
.shares of Riooo each owned by him. 


1879. 

1. A person purchases 18,426 articles at Rupees 2'8-9j each, and 
2,204 articles at Rupees 4- 11 -71 each. He sells the whole number at 
R2-13-0 each. Find how much he gains by the transaction, 

2. In 12 days 20 men could finish a piece of work. Being assisted by 
6 women for 5 clays, and by 10 women for the rest of the lime, the work is 
done in 9 days. liow long would 28 women take to do the work ? 

3. A sold a horse to Bf who sold it to C at a loss of 10 per cent'. 
Csold it for R891, and cleared 20 per cent, on his bargain. What did B 
give for the horse, and what gain per cent, was the last price on the first 
price ? 

4. Find the value of *96 of ft9-i-94* *5925 of R7. 5-0+ *0027 of R 

13-04. 

5. Extract the scjiiare root of 4 *376 and of *3 each to 4 places of 
decimals. 

6. An oblong piece of ground measures 57 feet 3 inches x 36 ft. yjinches. 
From the centre of each side a path 5 ft. 4 inches wide goes across to the 
centre of the opposite side. Find the cost of paving these paths at the 
rate of Ri-5-o per square yard. 

7. On what sum will the difference between the simple and compound 
interest for 3 years at 5 per cent, per annum amount to R13-1 1-7}^ ? 

8. A person in England has a certain sum invested in Indian 4^ ])cr 

cent Government bonds, w^hich after deducting 2 per cent, as agent’s 
charges for drawing and remitting the money, and when the rate of ex- 
change is is. per ru})ee, brings him an income of ;^429-l9.6 {ler 

annum. Find the amount of the investment in ru^Dces. 

9. A train 1^2 yards in length, traveling at a uniform .sj^ed, over- 
took a man walking along the line at the rate of 6 miles an hour, arid 
passed him in 12 seconds. Twenty minutes later the train overtook a 
second man and passed him in 11 second-s. How many hoUrs^ after the 
train overtook the second man would the first man also overtake him ? 


1880. 

I The circtunferenee of a circle being eqqal to 3I times its diametert 
find the diameter of an etigine-whed winch makes three resolutions a second 
fWne is moving 4 40 mUm an hfm 
a. If 94 men build a wall 2} miles long^n fret bioad, 'and 
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high, in 146 days of 10 hours each, what length of wall 2| ^et broad, and 
5 h^h, will 15 men build in 36$ days, workii^ 8 hours a day ? 

3. Express *345 of fti6 .0.8- *073 of R6 . 4 . o as the decimal of 
R8.9.3. 

4. A person sold^Sd measures of rice for R13 . 7 • o thus gaining 2 $ 
per cent. ; and 154 measures at a profit of 10 per cent. Supposing he had 
sold the whole at a profit of 16 per cent., how much more would he have 
gained ? 

5. The length of a room is 32) feet. The cost of painting the walls 
at Ri. 14. 0 per sq. yd. is R308 .2.0; and the cost of carpeting the room 
at Ra . 4 . o per sq. yd. is R150 . 5 . a Find the height and width of 
the room. 

6. Extract the square root of 6095961. Also of ‘0062 to lour places 
of decimals. 

7« Five men start to walk round a race course, which is 1} miles round. 
They walk at the rates of 3, 3I, 4, 4i and 5 miles per hour. How long 
will it be before they all meet again at the starting point ? 

8. If A32 ,ooo, put out at compound interest, amount in 2 years to 
R34»279ii what is the rate per cent. ? 

9. A person leaves R6780 to be divided among his 5 children and 
4 brothers, so that after the legacy duty has been paid, each chi kl’s share 
shall be twice as great as each brother’s share. The duty on a child’s 
share is one per cent, and on a brother’s share 4 per cent. Find what 
amounts they respectively receive. 


1881 . 

I Find by Preutke the cost of 

8 cwt 3 qis. 12 lbs. at R27. 4a. 4^. per cwt. 

7 mi. 5 fur. 165 yds. at R682. 70. 4^ per mile. 

a. A room measuring 42 feet 6 in. 2a feet 9 in. inside, with walls 
2 feet 3 Id. thick, is surrounded* by a verandah 10 feet 6 in. wide. Find 
the cost of paving this verandah with tiles measuring 4i in. 1^ 3 in^,, and 
costing Hj* aa. per hundred. 

3. A bankrupt has book-dehts equal in amount ta his liabilities, but on 
R8£|0 of such debts he can recover only 8^. in the rupee, and on Rfijoo^ 
only Ua. in the rupee. After aUQwj|ng R1054. no. c^. for the expenses 
of bankruptcy, he finds he can pay his creditors lao. in the rupee. . Hud 
the total amount of his debts. 

4. Extract the square root of ajaplff. 

Aj^ of ^ to four phmes of decfias^ 

5. Reduce -036 ; '001875 j ba egnlnslM tat* 

linn% h^ thieiif terms. 
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6. A sum of manev iu lo yean at 3I i^er cent simple interest amounts i 
to R727. 00. 6A In now many years wouI<tit amount to ftS4a 2a. qe. 
at 4 per cent. ? 

7. Find the cost in rupees of one mile of railway, which consists of 

two rails each weighing 40 lbs. p^r yard on wooden s1eei>erb weighing 70 ib& 
each placed 2 fL 8 in. apart. The rails dost in England £6, 13s, od, t>er 
tottr and fhe sleepers 21. 44^/. each The rate of freight is £u $s, od, ^r 
toii^.and landing charges amount to R2. 8a. op. per ton. Kate ol exchange 
IS. id per rupee. • 

8. For what sum should a cargo worth R263 1 5 be insured at 7{ per 
cent, so that the owner may recover in case of toss the value both ot cargo 
and the sum paid for insurance ? 

9. Two trams m' .isuring 330 feet and 264 feet respectively, run on 
parallel lines of rail. When iravtlling in opposite directions they arc 
observed to pass each other 111 9 seconils. but wh( n ih).y art lunning in the 
same , direction at the sam.* rates as belore, the faster train pass s the other 
in 274 seconds. Find the speeds ol tho^two trains in milts per hour. 


1882 . 


1. What decimal fraction of a mile is 68t yds. o ft. 45V tn. ? 

. s..,,, !*)}*. 

3. The wheels of a cart arc 13 ft. 6 in. in circumference. One breaks 
down, and is replaced by a new one, which is cathtr small To test it, the 
owner makes a chalk mark on each wheel where it touches the ground, 
and tells his man to drive over a piece of level^road, and lo count the turns 
made liy each wheel until the chalk marks next touch the ground at the 
same time. The man obeys ; but, when he returns to his master, can only 
recollect that one wheel made one more turn than the other. His master, 
however, measures the distance traversed by the cart, 360 yda, arid thence 
finda the dfcumfescace of the new wheel. What is it ? 


4 * 


Find the value of to three places of dedintlt. 

VI 9 / 

(a) What is the smallest whole number which is divisible by 3^^ 
15, and 174 without remainder ? 

i/Bi) Whatiafhegreateetnumber which will divide 305X and 2331, 
lendoE cemaindeta ol 8 and 4 respectively 7 


' 6m tTfietnbblidow shows the oHShs gniiicd at m estmlMUiolt in 
seven diflerent subjects by a clast of sis boys Af C, 13^ JB» Complcle 
Hm tahkao as to show, correct to one place of dedmal 


(a> What pascMrtaiBal the total iitarlwriafritMd by 
01 Whaipereaitacrof Ultr matks hwiribtble to atch Wifeatk 
^ ' gfdhed hy ftedass t 
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7. Divide 5*89651 by 13*75854, expressing the quotient as a decimal. 

8. A Bank advances R 1,500 to a person on agreement that interest at 
the rate of 9 per cent, per annum shall be paid half-yearly for its use. The 
person fails to make any interest payment, and at the end of eighteen 
months, the Bank obtains judgment against him for the principal and com- 
pound interest at the rate and on the terms agreed to. Find to the nearest 
pie the amount he has to pay. 

9* The roof of a verandih is supported by 16 teak beams, each 9 ft. 
long, 3 in. broad, and 5 in. deep. If the weight of a cubic inch of teak is 
of that of a cubic inch of water, and if a cubic foot of water weighs 
ioc» oz., find the weight in lbs. of the timber in the verandah. 


1883. 

1. A ci.stem, whose capacity is 43092 gallons, is to be filled with 
water by a pipe which conveys 23 gallons i qt. per minute. On account 
of a leakage, the cistern is only just filled in 31^ hours. What is the 
average amount of leakage per hoi'.r ? 

2. I sold some goods, weighing 13 cwt. 2 qrs. 9 lbs. for 72- 17-7!, 
gaining thereby 3)//. per lb. How much should I have gained per* lb . , 
if I had sold them at ;^5*i2-o per cwt. ? 

3. If 40 men and 50 boys can do a piece of work in 6 days, working 
6 hours a day, in how many days will 8 men and 2a boys, do a piece of 
work half as large again, working 7 hours a day, assumiDg t)Qltca.inaii 
does as much work in 3 hours as a boy in 5 hours ? 

4. Three equal circular wheels revolve round a common hodsondd 
axis withdifierent velocities. . The .first makes ft revolntaon., in 5i, humtt^ 
the second in 2f minutes, the third in 3f minutes^ ^ Three mai^ one in 
each whM^ are in a honsbntal liiie at a certain moment. WHgt :is the 
shortest interval after which they will be’ in a horizontal uni 6 again ? 
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5. Find, by Pnctice, the cost of 47S|snsof coal at ;fa-t6-8 pcf 

ton.. ..If ihis IS sold again for ;£t 453. is the whole gnSn, and 

What the gain per cent ? 

6. A and B start on a journ^ at the same time, .^travels at ^ths of 

A*% rate, and arrives 3 hours 1 J minutes after him. In what time did each 
eompleti? the whole journey ? * 

7. If an investment of jf75 becomes I5 j. 0(/. in eight months, 
what sum, invested at the same rate of interest, will become £iou lyr. daT, 
in ten months ? 

8. Simplify the expression : — 

s/( 75 i)- 9 i of loA 
5 J-A/< 2 n) 

9. A and B started on a race and ran a certain distance exactly to- 
gether. Then B began to fail and gave up the race when he had run 56 yards 
further, a having gone during the same time 320 yards. The average of 
the entire distances run by the two men was 1 188 yards. What distance 
had they run together ? 


1884. 

1. Simplify ^ of (li, X 31)}. . 

2. Find, by Practice, the cost of 15 tons 11 cwt. 3 qrs, 10 lbs. 8 oz, 
at R93. 50. per ton. 

3. Extract the square root of to five ^flaccs of decimals ; and divide 
1*43^ by *013, giving the result in decimals. 

4. When the rupee is worth is, 7 Id., what is the nearest sum of 
Indian money equivalent to £79. y. 7\d, ? 

5. A tea-merchant has a rectangular space for storing tea. It is 1 ft. 
long, loi ft. broad and 9^ ft. high« He wishes to fill this space with 
packets of a cubical, shape all of the same size. What is the largest size 
of such jcubical packets that can be made, to fill it exactly, and what wopld 
ht the number of such packets ? 

7 6k A starts it business at the beginning of the year with .Rtoexx On 
Idarjch 1st, he Ukes a partner B, with And on Inine 1st, he receives 

aiKOl^ partner C, witn R500P. The profits at the end of the yegr amount 
tib:Rl4^ What share of the, profiu should each partner receive ? And 
what is the rate per cent, per month of the profiU on the capital invested ? 

7. What sum of money must I invest at 4 per cent, compound interest, 
so ttifrf I gain.Rs^ 3«. 2^ In thw yed|s > ■ 

1 A tradesman has been aceustonMd Wa _ 

months* credit, but ndshes to inaa^ducc tlie ready inoney system into 1 
Iwsiiiess. For how much ready odi should he scH an article that he has 
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^^theito sold for £8. 2s. Ot/., the nUe of interest charged being 5 per cent, 
pet annum ? 

9. What rate per cent, will be received for money invested m per 
Cent, stocky at 84 ? 

la Find the cost of building the walls of a rectangular room, 20 ft. 
long, 16 ft. broad, and 10 ft. high, with a door 7 ft. by 4 it. and a window 
5 it. by 3 ft., at 2)0. per cubic loot, the wails being 2 ft. thick. 


1886 . 

1. Explain how the value of a fraction is not altered when its numer- 
ator and denominator are multiplied by the same number. 

2. If the rupee is worth li*. 6'2^., express R6~5~4 as a fraction of 
£i ; and find the least number of ru[>ees equal in value to an integral 
number of pounds. 

3. State the rule for converting recurring decimals into vulgar frac- 

tions ; and find the value of 0*03 of 275 of^ £ 3. 2s. 6fi. +0*2857 14 of 1*3 
of £7* - 0*5925 of £z. 16s. 3^/. 

4. Find by any method the value of 5 cwts. aqrs. 2ilbs. of goods at 
£^. Js, 6</. per cwt. 

5. The carri^e of 17J cwt. for 52 miles on a certain railway is 8 j. 
4/£ i find what will be the cost of carrying 4} cwt. for 300 miles on a rail- 
way on which the rate per mile is 9 per cent, lower. 

6 . A landlord pays 1 per cent, for collecting his rents and a tax of 
7 pies in the rupee on what he receives after paying the collector. He 
has a clear rental of Riy83i - 8 a Find his ^oss rental. 

7. A grocer mixes four kinds of tea which cost him 31., 4x,y y., 2s. 

per Ib. respectively in the propoftions of 2, 3, 4, 7 resp^iv^. Find 
at what rate he must sell the mixture so as to gain 25 per cent, on the 
whole. o 

8. Define the tenii As/eptstt disc9unt^ and find in what thne >^533* 6f* 

vrill amount to at per cent per annum simple intetait* 

9. A person invests JC4800 in 4 per cent stock at 96, and after a year 
sells out at 02) and investB the psnee^ together with the ialetdB^ for the 
year in stock at 96). If ow mu^ stock does he then pmehase ? 

la Find to ftiwplaraef decimals the skfoiie toeft of My |iQ49ftloa* 
hue the cost of snircrandlng wftli a taee a squaie Mdof mt| acsiti at yL 
per yard# 

II. ne population ofaeoiu^lncreases at the rate of 7 per dent 
eve^ 10 years. What was (he jmShaUm ao years ago of a country Whose 
pnsenl popalaUon Is 4,oQ7»fSt^> . 
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(AT. A— Answers in money must be stated in £• s, d* or in R 0 . /r 
as the ease may be, and not as fractions of £\ or of Ri.) • 

1. State and explain the \jx\e for the multiplication of vulgar fractions. 




20 . 


2. Express as the decimal of Riooo, the rupee being worthr 

li, 4id, 

3. Distinguish between pure and mixed recurring decimals. 


Find the value of /o*945 of»/“2-3-6i+ 0*37259 of i-B-i}. 


4. Find by any method the rent of 1 56 ac. 3 r. 24 p. ii sq. yds. at 
R25 -3-4 per acre. 

5. A clock which gains 3 m. 56 s. in 24 hrs. was set correctly at noon 
on the 1st of January 1884. Find to the nearest minute the next date at 
which it indicated correct time. 


6. Twenty men are emploved to make a tank 40 ft. long, 20 ft. broad, 
and 6 ft. deep. They work lor 30 days and have ju.st completed one-third 
of the work, when it is resolved to increase the lei^th of the tank by 10 ft,, 
the breadth by 4 ft. and the depth bv 2 ft. How many additional men 
must be employed in order that the work may be completed in 30 days 
more ? 

7. The difference between the simple ami compound interest on a sum 
of money for 3 years at 5 per cent, is £7^iZ-6, Find the sum. 

8 . The em)]tal of a certain railwav is 1000000 in 20000 shares of ^^50 
each, ftilly paid up* The gross annuiu receipts are 105000 of which 48 
per cent, is absorbed in working expenses, £^€00 goes to the reserve fund, 
and the remainder to pa^ dividend. Find whiu annual income a person 
will obtain from the investment of £4^36 in the undertakings the shares 
being at ;^62-io-o. 

Ice is manufactured for 6 pies a pound. Two^tbirds of the quantitv 

e is kept £sr sc^ at the Victory and the remainder is sent to braim 
drops. If the average loss from melting of the former be i2]r per cent 
and that of the latter be 25 per cent, nnd the gain on erery ton made. 

10. The average width and depth of a river at its mouth are 240 yda. 
agod 6 feet respectively, the nverupo rate of fhw is j miles per hour^ and 
the amomil or sediment per.onbic fbot of Water Charged is i} cubic 
inches, l^d the amount of sediment deposked ammally ; and the depth 
auppositiR it spaaed tmifeimly lo Oie same depth 
lu^hiuase milas* 


UfUS^ (I) 

aa^qaaamiyhs mri Opjt ag 


aiiist beatgted fh ^ os haft..w; 

gf 01 St. M Ibeephil 
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/J^estion i, the process by whi^h each result has been obtained must be 
given in full). 

1. Add together (without copying out) the following sums, and write 
down the results — 


£ 

i 

d. (a) 

ft 

a. 

/• 

2065 

19 

64 

20581 

IS 

4 

M 9 

0 

7 

3690 

4 

11 

6695 

4 

3? 

28 

11 

7 

1*964 

*3 

114 

308 

8 

8 

24 

8 

9 i 

>9075 

0 

5 

1549 

17 


9 

14 

6 

707 

3 

10 

207 

9 

10 

19208 

10 

oj 

53968 

13 

I 

6 

15 

9 f 

6072 

8 

7 


I 

lo} 

90 

I 

9 

58877 

4 

nj 

778* 

12 

3 

4059 

.AL. 

.Si 

30*59 

15 

10 


2 . 


Simplify 


6 ^-4^ oX3i , 

5i-4» fX3f-5|^3A " 


3. Find the value of ifY of *01236 of R5>ix-8 ; and taking the rupee 
.as worth is, 44^4, express the result as the decimal of one shilling. 


4. Find by any method the value of 9 tons. 17 cwt. 3 qrs. 25 lbs. of 
coffee at ;f72-l8<4 per ton. 

5. When iron is at ^‘3*7 -6 a ton, the cost of laying a railway 10 miles 
2 fur. 20 po. in length with rails weighing 270 lbs, each is R67500. Find 
the cost of laying a railway 25 miles 220 yds. long with rails of the same 
length weighing 500 lbs. each, when iron is at £3-14-3 a ton. 

6. Find the present value of ;^482-6-io4 due 3 years hence at 5 per 
cent, comi^ound interest. 

7. When exchange is at the rate of is, 4id. per rupee, a person in 
Madras orders from a l^okseller in England a ixircel of books, the published 
price of which is £3. The bookseller allows discount at the rate of 
25 per cent, on the published price,. but includes in his bill a charge of 131. 
for packing, freight, &c. When the books arrive in India, a further sum of 
R2‘8 has to be paid on account of landing charges and cost of delivery. 
If the books can be obtained from a bookseller in Madras at the rate of 
94 annas per shilling of the published price, hnd how much the person 
loses by ordering from England. 

8. A person holds forty Rs. 500 shares in a concern which pays divi- 
dend at the rate of 6 pet cent, per annum. When the shares Afe -ait 
R675, he sells out and invests, hall the proceeds in 4 per cent, stock 
at ^ With the other half he buys a house, for which he receives an annual 
rental of R2,440, subject to a deduction of 3a. 9^. per rupee for re- 
pairs and taxes. Find the alteration in his annual income, 

9. In a pertaiir year a country produces 50,000,000, bushels of ^eat, 

'Of thisrinaiitity 40 per cent, is swaUable for export at per heaibitV 



university examination papers— madras. 


( 5 « 

la the following year the acreage under wh^t has increased no per cen# 
but the yield per acre is only seven-eighths m what it was in the previous 
year, while the quantity required in the country has increased $ per cent. 
If at the same time the export price has fallen to R> per busnel, find 
the increase in the value of the wheat available tor export. 

lo. Xhe jxjpulation of a country is 33,364,«oo, and there arc 99 
males tS loi females. 2 out of every ii lK>ys and 1 out of every 33 girls of 
school-age are under instruction. If the boys of school-age form one- 
sevtinth of the male population, and the girls of school-age form one-seventh 
of the female population, find the total number of pupils under instruc- 
tion. 


1889 . 

[Af. — (i) Answers in money must be slated in j. </. or in R. a. f, 
as the case may be, and not as fractions of or of Ri. (2) Kxcept in tne 
case of cpiestion I., the process by which each result has been obtained 
must be given in full,) 

I. Add together (without copying out) the ‘following sums and write 


down the results : — 
£. 

iL 

R 

a. 

A 

172 

19 

n 

12851 

3 

4 

4372 

13 

6i 

208 

n 

10 

S67 

II 

9 

3796 

10 

7 

29 

3 

oj 

82 

I 

9 

7901 

9 

114 

53028 

9 

5 

99 

7 

8i 

203 

15 

11 

5 

3 

lOj 

8888 

9 

I 

149 

0 

7 

535 

15 

8 

6 

>5 

9 i 

26 

0 

10 

1000 

6 

5;' 


12 

2 


Simplify 


U + A _ 4.®/ i 
“I ’ 4‘v4 


3. Multiply 41*36514 by ’0019, expressing (the result as a deciipal ; 
and find the value of *3472 ofi^^l. 4^. - *03288 of £2, 6j. yi. 

4* Find by any method the cost of 79 ca. 17 m. 5 V, 25 pal. of salt at 
R21« loa. 8/. per candy. 

5. The cost of rice for a family of 2 adults and 3 children from January 
m, 1889, to D^ember nth, i889» days inclusive, during which time 
rice *WQS selling at 15*4 seers per rupee, was R70. 7a. What will be the 
cost of rice for a family of 3 adults and 5 children from December I9tb, 
1889^ to May 1 ith 1890, both days inclusive, assuming that the price of rice 
will be 14*7 seers per rupee, and assuming alsp that the quantity required 
per day by each adult is the same in both cases, and that in both ca^^he 
qnaqt^ r^uired by a, child is two-fifths of the .quantity required an 
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6. On sum due i montlis Tience does the true disoduht 

amount to 100. i8j. q//., simple interest being reckoned at 4} per ceht 
per annum ? 

7. How much 3 pet cent, stock must a person sell when the selling 

price is 91, in order that by investing the proceeds in the 4^ per cents, at 
ii3f he ma^ derive from the investment an annual income of Sd., 

after paying income-tax at the rate of 5 pies per rupee ? 

8. A and B can dot a piece of work in 10 days» B and C in 15 days, 
and C and A in 20 days. They all work at it for 6 days ; then A leaves, 
and B and C go on together for 4 days more. If B then leaves, how long 
will C lake to complete the work ? 

9. In a certain year the total amount received by a railway company 
for the carriage of passengers was R2751000. Of this sum 6 per cent, was 
contributed by first class passengers, 5 per cent, by second class, and the 
remainder by third class. The fares were 18, 6, and pies per mile for 
first, second, and third class passengers respectively. Assnmirig that the 
average distance travelled by each third class passenger was 36 miles, and 
the average distance travelled by each jxissenger of the other classes was 
160 miles, find the total number of passengers carried during the year. 

10. The length of a rectangular field is twice its breadth. If the rent 
of the field at 43. 7 j. 6 d. an acre is 51. 175. 6^., find the cost of sur- 
rounding it with a fence at 4}^/. per yard. 

1 1. Extract the cube root of 9 to five decimal places. 


1880. 


1. Reduce 2149908480 sq. inches to acres, etc. If this is the area of 
a rectangle the length of which is 5 m. 7 fur. 5p. 1 ft. 6 in., find its breadth. 


2. Simplify 


183s 5468 147 

2202"'' 123103^441 


-3f of 


6*25 




55 i-48S7ii;‘ 


3 Find the value of 237 candies 17 maunds 6 viss at R4loa la. 4/. 
per candy. 

4. 300 coolies are set to build d tank-bund. In 14 weeks they have 
done ^ of the work when rain stops the work for 4 weeks and wa^es away 
f of what they have done. At the end of that time the work is Resumed 
with only 250 coolies. In what time from the commenceraeait will 
vfotk be finished ? 


5. Find the amount of R5859375for 3 years at 44 per eeitt. pes aAsnm^ 

leckoa^g compound interest, ^ 

6. Flt^ain the difference between discount and interest. If the 46 ^* 

count on xaSja 155. be equal to the simjde interest on M 

for the same time, the rnne, theme of interest J per cent ^ 
annum. 

7. A perron Invests £W 39 in the 3 per cents, at 87. Aftar thiSiilM 
one yearns dividend he sells out it 89. He then invests the whole hi 
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-mjr itndt, {Mying 5 per cent at J15. IVkat will fhe dSKenMce in Mf 
Saonne be ? ^ 

8. A dstern lo fi. 6 in. long by 7 ft. 6 in, wide, by^3 ft. 4 in. high is 
lined inside with lead, 7 lbs. of which cover a square* foot. Find the 
weight of the lead and its cost at 531. 4</. per cwt. 

9. A Irask contains 16 gallons of spint. Two gallons are drawn off 
nnd the cask filled up with water. Two gallons are again drawn oft and 
the;^cask filled up as before. This is done a third time. Compare the 
quantities of spirit and water remaining in the cask. 

10. Find the square root of 379749833 '583241. 


Add together 



1891 . 

£ 

s. 

d. 

104 

14 


39 

11 

4} 

166 

15 

04 

27 

0 

Si 

1103 

19 


1002 

^5 

At 

6 

3 


32234 

15 

7 i 

8192 

12 

6 

8 

4 

10 

13 

7 

oi 


13 7 04 

!. Subtract 13 times R17. 6 a. up. from 17 times R13. 6 a, iip. 


3. R330. 30. 7/. are to be divided among 193 persons, two of whom 
receive ft2 each, and ten R3 each. The ‘others receive equal shares. 
Find the value of each share. 


4. Find the value of ^ 1 simpli- 

fy (without reduction to vulgar fractions if you can) 

2-03+ 1 *345 +27*34 + i6'23J7. 

5. How lox^ will it take to walk round a square field 14 acres 1 rood 
^ poles in extent at the rate of 3 miles an hour 7 

6. Find the cost of white- washii^ a room 22} ft. x 12 ft. and lift, 
high, 4t one anna per square yard, making allowance for four windows 
eac)i4 ft. X 2} ft. and two doors eai^ 8} ft x 4 ft. Find also the cost of a 
eaqwt tot the same room with t ft border all rQtind the carpet, coating 

per square yard and the border R$ per square ^rd. 

7. Find the oompound interest oa ;f 3 i 43 ^ 8d: for 3 years at $ 
per cent per aiuamn. 

, jA cistern can be fiOed by three fupes ins 30^ 40» andfie nitetes 
ii^iectively; and emptied by an eacape^pe in w ,«n hour. The Utm 



APPBIIf)IX C. 


5«.ps flie turned on at nopni bu^r the escape pipe is at the same time 
accidentally left open and noF c^sed for a quarter of an hour. At what 
time will the cistern be full ? 

q. I purchase i6 lbs. of tea at is. jil per lb., 14 at 2s. 2d. and 17 at 
IS. id. Seven pounds of the mixture becoming si)oi]ed have to be sold at 
a low price, but by sellaig half the remainder at 2s. ^d. per Ibi ^nd the 
other half at 2jr. yjrf., I eventually make a profit of 25 per cent, on the 
original outlay. At uhat price per pound was the spoiled tea .sold ? 

10. A person invests a sum of money in the 4 per cents, at 102. When 
they have risen to 104, he transfers RSooo stock to another invest- 
ment paying 5 per cent, of which the shares are at 120. When the 4 per 
cents, tall to par, he transfers the rc maindcr to the 5 per cents. , which are 
still at the same price and now finds his income R25 more per annum than 
It was at first. What was the sum originally invested ? 


1892 . 

(AT. B. (1) Answers in money must be slated in £. s, d or in R. a. p. 
as the case may he, and not as fractions of i or R. i ; (2) Except in the 
case of (jueslion i., the process by which each result has been obtained 
must be given in full.) 

I. Add together (without copying out) the following sums, and write 
down the results ; 


tons. 

cwts. 

qrs. 

lbs. 

3124 

17 

2 

27 

650|7 

3 

14 

I 

3 

19 

6 

20039 

10 

0 

13 

1470 

II 

2 

*9 

38965 

0 

I 

7 

^3 

7 

3 

21 

5082 

8 

3 

14 

97654 

19 

I 

0 

38046 

16 

0 

25 

909 

3 

2 

11 

41203 

•15 

3 

26 

ca. 

md. 

V. 

pal. 

19937 

19 

7 

39 

2016 

*3 

3 

25 

26 

10 

2 

19 

4309 

17 

6 

35 

18197 

9 

4 

12 

98006 

14 

0 

26 

1779 

0 

5 

17 

909 

. 1 

3 

31 

147* 

ti 

7 

9 

99 

15 

2 

37 

3 *» 

7 

0 

21 

« 9 S *7 

12 

3 

16 


(2) 
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2. Simplify 




# 


3. Find the value of *0416 of - *0345 of ; and ex- 

press B37 1-2-6 as the decimal a lakh of rupees. 

4. Fiitd by any method the cost of making a rdhd 3701. 6f. 3 Ip. 3yds. 
long at R1785.3-4 per mile. 

5. P'ind the present value of jf 482-6- 104 due three years hence at 5 
jx;r cent, per annum comixjund interest. 

6. Extract the square ropt of 13*697x42031225 to six places of decimals* 

7. The annual rainfall of a district is 49*7 inches. Assuming that the 
fall is distributed uniformly over the district, and that a cubic foijt lof 
water weighs 62*5 lbs., find the weight in tons of the rain that falls through- 
out the year on a square mile. 

8. When exchange is ir. 2 \d. per rupee, a Madras bookseller sends 
to a London publisher a bill for 104 in payment of books ordered. Freight 
and landing charges amount to H37-8. The publisher allows the book- 
seller discount at the rate of 35 per cent, on the published price, and the 
latter sells the books at the rate of loj annas per shilling of the publishetl 
price. Find how much he gains on the transaction. 

9. In the year 1891, the cost of rice /or a family of 2 adulbs and 4 child- 
ren w'as ft86-7-9. In that year rice sold at 11*2 .seers per rupee, and each 
child received two fifths of the amount given to an adult. Assuming that 
in 1893 the price of rice will be 13*5 .seers per rupee, what will be the cost 
of rice for the same family from January 5 to August 11 both da>s inclu- 
sive, if the allowance of each adult be increased by one-fourth and the 
allowance of each child be three-sevenths of that of an adult ? 


10. The capital of a railway company amounts to Ri8,90,oo,ooo of 
which one-fourth is 5 i^r cent, preference slo^k and one -third 4J per cent, 
preference stock. In a certain year the receipts are Ri, 81, 50, 000, and 
the working expenses amount to 55 per cent of the receipts. Of the net 
receipts R540000 are added to the reserve fund, and the remainder, after 
paying dividend on the preference stock, is dividetJ among the ordinary 
shareholders. What rate of interest will they receive ? 

n. In the ten years from 1^71 to x 88 i the population of a country 
iitcrea^d at the rate of 9*5 percent., and in the ten years from i88x to 
1891 the rate of increase was 10*5 per cent. If the population in 1891 
was 3LQ;r3i759t find what it was in 1871. 


MM. 

[AT. A— (i) Answer* in money must be stated in r. ^ or in ft. a, 

a* lie case may be, and not as fractions of or of Ri. 

42 ) ^ j ‘ ' 1 1 , the proe^^ ^ which each jreiuU 
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appendix c 


I. Add together (withput copying out) the following sums, and write 
down the results. 


R. 

a . 


(a) m- 

fur. po. yd. 

ft. in. 

I 66 S 9 S 

13 

S 

16 

7 

as 

4 

a 9 

5598 

6 

11 

• 3 

0 

6 

3 

2 5 

201550 

# 

11 

209 

4 

37 

2 

I . 6 

1577*6 

4 

9 

43 

6 

0 

0 

2 xb 

24066 

2 

6 

95 

0 

29 

1 

I 7 

8339 

15 

10 

1 

5 

19 

4 

0 8 

190131 

7 

3 

10 

3 

9 

3 

2 II 

483 

11 

II 

179 

6 

39 

3 

0 4 

403663 

II 

8 

83 

I 

21 

2 

I 5 

972177 

12 

_7 

ISL 

7 

13 

4 

20 


2 . 


Simplify 


ii-jofS + a A-{_ 


3. Find the value of 2*04752 of £2. 2s. id . — 1734375 of £2. 6s. %d. 

4. Find by any method the value of 59 ca. 14 m. 7 v. 27 pal. of salt 
at R26. lOd. op. per candy. 

5. In a certain year the produce of a tea-estate was »sold in London at 
an average rate of <^^d. per lb., and the amount realised was remitted at 
an average rate of exchange of u. 2id. per rupee. In the following year 
the average price realised was only 8|i/. per lb., but the quantity sold ex- 
ceeded by 12^ per cent, the quantity sold in the previous year and the 
average rate of exchange at which remittances were made fell to is. i^d. 
If in this year the total amount realised from sales in London was R105000, 
find how much was realised in the previous year. 

6. A sum of money was invested for four years, interest payable an- 
nually. The rate of interest was 5 per cent, per annum for the first two 
years and 4 per cent. «per annum for the last two ; and the amount at the 
end of four years was ^ 1,164. loj. 3^^. What was the sum invested? 

7. Ice is manufactured for 2) pies per lb, and sold at 6 pies per lb. 
Of the total quantity made one half is kept for sale at the factory, and the 
remainder sent to branch shops. The loss from melting is per cent, 
in the case of the former and 25 4)er cent, in the latter ; and the agents at 
the branch shops receive commission at the rate of 15 per cent, on the 
price of every pound sold by them. Find the profit on every ton of ice 
manufactured. 


8. Two persons, A and set out together on a journey. They 
walked at the rate of 3 miles an hw ; and after they had proceeded for 
three quarters of a mile, B returned, walking at the same rate, to the 
place of starting. Here he was detained’ three ouarteTs of an hour. Set- 
ting out again he overtook A, who had been walking all the timet at the 

of hours from the second time of starting. At what rate did he 
walk? 

9. A pemon sold a5 Bank of Idadras shares and inrested the pio^eeds 
in the Gomnment 3} per cents, when they were at ^ preuiixiSi ^|f Ids 
net annual income Itoin the investmentt after fwyiQg ItM^Ntte^tae 
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sate of jjf. in the rupee, be R876-9.c^ find the rrice At whiehi he aold eucb* 
of his hank shases. 

la In the year 1S91 the population of a country was 35640000 aOd 
there were 1025 females to every 1000 males. Of the total population 7*5 
per cent could read and write, hut of the females only i per cent, could do 
so. Find \i|hat percentage of males could read and >#rite. 

II. Extract the square root of 81*13183159704101 to seven places of 
decipials. 


ENTBANOE EXAMINATION PAPEBA 

PUNJAB. 

1875. 

1. Write in figures one million, ten thousand ami one. Subtract 
397 from 1163 and explain the process. 

2. Shew that when any number is dividetl by nine, the remainder is 
the same as when the sum of the digits is divided by nine. 

3. State the rules for the multiplication and division of vulgar frac- 
tions, What is a complex fraction r and simplify 

(») + and 

4« What is the value of *3375 of an acre ? 

Reduce 1-10-4 decimal of two guinuos. 

5. Find the .square root of 998001 and that of 3*14159 to three places 
of decimals. 

6. If five pumps each having a length of stroke of 3 feel, working 
15 hours a day lor 5 days, empty the water out of amine; how many 
pumps with a length of stroke of 2i fget, working 10 hours a day for 
12 days, will be required to empty the same mine ; the strokes of the 
former pumps being informed four times as fast as those of the other ? 


1876. 


I. Vqw many levolutiooB will a cart wheel of three fleet six inches 
^liameter i^e in going a distance of 6 miles, the ratio of the diameter of a 
dfcle to its circumflerence bang givoa as i : 3’i4i59< 


2u A pieee of land measuring 48 ghumas 3 kanala and 17 martas of 
.ttoiptomas 4 ksnaU and 17 marlas are cnltlaated and the ^ 
4i|IS«4iiiN»tpiiacddatthe^^ eidtlvisted and 

libtina fat ttnealtlvated land. Whatis iht price of the whole ? 
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3. The revenue of a vMage containing 1575^ acres of enttivated land 
is assessed at 13 annas an acre. What will the local rate of pet cent, 
on the land rev^enue payable by the village amount to ? 

4. A bania purchases 1 525 maunds ^of grain at 36 seers for a rupee, 

tic sells one hall at ^6 seers the rupee ;* at what rate must he sell the 
remainder so ns 16 clear 50 per cent, on the transaction ? ' c 

5. Find the interest on 244S5 rupees for i year and 131 days at 12 per 

cent, per annum. • 

6. A man hires a workman on this condition that for every day he 
worked he should got one rupee, but that for every day he was absent he 
should be fined 12 annas. When 356 days were past, the workman was 
to receive Ru8. How many days had he worked ? 


1877 . 

1. If a pound of pure silver be worth 62 shillings, the shilling con- 
taining 222 parts of pure silv^cr in 240, what will be the value in shillings 
of a rupee weighing i8o grains, the rupee containing 979 parts of pure 
silver in 1,000 ? 

2. (a) How much is *0125 of a day ? 

(^) Find the value of 3^ + 4j + + 

Express the result both as a vulgar and a decimal fraction. 

3. Divide ' 10724 by '003125 and extract the square root of the result 
to 3 places. 

4. (<i) What sum at simple interest will amount to ft6,ooo in six years 
at 4 per cent, per annum ? 

(^) How much Government paper of the six per cent, can be 
bought for R500 when the funds arc at 94 and what dividend will be got 
on it yearly ? 


1878 . 

1. If 135 rupees 4 annas be divided equally amongst 24 persons, what 
will each receive ? 

2. Define a vulgar fr^tion. By how much does the difference of 
and ^ fall short of their sum7 Express the defect as a decimal of 7. 

3. (a) Subtract *03 from and divide the result by ’102. 

( 3 ) Shew that nearly. 

4. Aioom whose height is 11 feet and lei^ twice flff Ineiidthi tukes 

I43 .^nurds of paper 2 feet wide ibr Its ter walls ; thow lAaeai (tepet%El it 
r^uire? . ' • < ' 
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5. At what rate (simple interest) will 1,300 rupees amount to 1,381 * 

rupees 4 annas in 15 months 7 ^ 

6. Find the square root of ‘i to 3 places of decimals. What number 

has ’oi for its square root ? • 


1879 . 


I. (a) Show by an example that if the numerator and denominator 
of a fraction be divided by the same number, the value of »he fraction is 
not altered. (A) Reduce to their lowest terms 1 : *^nd ;JflJ and express 
their difference in decimal form. 


2. Simplify 


'I 

3. One cubic inch of water weighs zsyiy grains, while one cubic 
inch of air *31 grain ; find the number of cubic inches of water (to three 
places of decimals) that would be equivalent to one cubic foot of air. 

4. [a) What portion of R34 . 8<i. is of J of of R104 ? 

( 3 ) F'ind (accurately to 4 places of decimals) the square root of *ooi. 

5. A rectangular field measures 6 acres and 960 yards ; its length is 
3 times its breadth ; find the distance between the diagonal angles. 


1881 . 


1. Distinguish between a vulgar fraction and a decimal fraction and 
i»how how to reduce one to the other. 

* 

2. Divide the continued product of *021, '0021, and 210 by that of 
*14 and *007 ; and extract the square root of 5*005 to four jilaccs of deci- 
mals. 


3. Express — , of a rupee to the decimal of a guinea ( = RioJ. ) 

• 27 + 1 of *3 

4. A person withdrew R5000 from a%ank, which paid him interest 
at per cent and invested the money in the 6 per ceDt.Munici}ial Deben* 
ture at 103}. Find the change in his income. 


1888 . 

1. (a) Divide the difference of '4607 and '00809 bjr the difference 
■offff* and SHl* 

Prove that ia peater tha^ | and than 
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t. (a) Shew that the v%|ue of a decimal is not altered by addings 
ciphers to the right hand side. 

(^) Find the value of 7*57 x *36 - 2*345 in vulgar fraction. 

4. A railway train having travelled at ^ of its proper soeed reaches 
its journey's end 2^ hours behind time ; in what time should tie journe> 
have been done ? 

5. Five hundred boys are distributed in three houses ; the smallest 

house contains the whole number and the largest contains ^ of the 

smallest : what is the number in each ? 

6. A person realises R 185500 by selling his 3} per cent, stock at 92}. 
fic invests one-fifth of the realised money in the 4 per cents, at 96, and 
the remainder in 3 per cents, at 90. What is the difference in his income 
h>' this transaction ? 


1884 . 


1. Multiply and divide R625 by R25, if you think the operations 
possible. Give your reasons. 

2. State and explain the rules for multiplying and dividing one decimal 
numlxir by another ; exemplify by multiplying *0256 by 1*05 and *105 
successively, and dividing the results by *00105. 


3. Simplify 



4 - 


Extract the square root of 


1000*20001 

1000 


5. Find by Practice the value of 45 mds. 22 seersiand 10 chts. of grain 
at ftx. r 


6a. per maund. 


6. The assets of a bankrupt consist of R9j6a 40., a bankshare of 
Rx 200 quoted at xo7f , and an undiscounted bill of ^^25, due 4 months 
hence at 4 per cent per annum simple interest ; his liamlities amount t<^ 
R25014. How much in the rupee can he pay his creditors ? 


7. 


Compare the ratios 




and , 


1888. 

1. SxmplUy 

1M7 can be taken firoin 3*33. 
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7* 


|1 % 

2. ConTcrt into a decimal : why is tli» result a terminating and 

not a recurring decimal ? Subtract *03 from *61 and divide the result by 
•007. 

3. Find ^ by Practice, the vafue of 12 maunds S^ers 4 chataks of ghee 
at R72. 841 per maund. 

4. * A legacy of £1^1. S^* i^ ^ distributed amongst a number of 
persons, in such a way that each shall receive as many shillings as there 
are persons ; what will be the portion of each ? 

5. Find the Least Common Multiple of 35280 and 592704. What is 
the smallest number of square yards which can be measured cither by roods 
or square chains ? 

6. Four per cents, are offered at R98, five j^er cents, at Rx20|i} ; 
which is the better investment ? How much is one investment when the 
difference of income is R30 ? 


18S6. 

1. Simplify the the square root of the result 

to three places of decimals. 

2. Reduce - to a decimal fraction correct to four places. 

Is there anything to suggest that the result will be a terminating or a 
recurring decimal ? 

3. What fraction of ;^ 5 ii 2 o. i 8 j . is 17*975 of £li- 2 S. ? 

4. A clever housekeeper went out shopping and found that 2 cocoa- 
nuts were selling for the same price as 144 plums ; she bought half a doseo 
cocoanuts, exchanged one of them for 5 melons,^ and a couple of melons 
for I oranges ; she then gave 3 oranges fqr 42 limes, and finallv secured a 
couple of plums for 5 limes. Has she gained or lost in buying the plums ? 

5. Distinguish between Interest and Discount. 

Find the Interest and Discount of Ri45a 8a. for 3 years at 4^ pet cent 
per umum, ample interest. 


1687. 

1. (a) Write In figures— three bilUonSt five millloiis four buinlred and 
and sixty-taro. 

M Write out measures of lex^gth and suefoUt^ both English and 



7 * 


Al^PfiNDIX C. 


(f) Express an acre as the decimal of a hi%ha^ a cubit being equi- 
valent to r8 inches. 

2. Owning ^ of an estate, I sold T^f of i of my share for \ what 

ja 

is the value of -** of f of the estate at tht? same rate ? 

4t c ,, 

3. A merchant having 100 maumls of grain sold 50 maunds at ftq per 
riiaund, and thereby gained 7J per cent. At what rate should he sell the 
remainder 50 that he may gain 10 pei cent, on the whole ? 

4. A merchant in trade successively admits three paitners at the end 
of 3 months, 5 months, and 6 months resi^ctively from the opening of the 
Inisiness. The capitals embarked by them were R400, B450, R480 and 
R495 respectively. After 6 months more, the profit was found to lie 
R;I5 i 8. Divide this rateably between the partners. 

S- What sum of money invested in the 4 per cents, at par would rea- 
lise the same income as R10200 invested in the 4} per cents, at 102 ? 

6, Extract the scjuare root of— 

•0025 X ri [426)^2*625 


1888. 

It Simplify 

I- A 2-4 • 4 -ii 6i 

Express the dilTerencc between *378 of 13J. lo^d. and *378 'of i6r. 6 if. 


as a decimal of *426 x x x oi £1. 17s. 

*0 735 

3. Four men working together all day, can finish a piece of work in 
II days, but one of them having other engagements can work only half time 
and another only quarter time. - How long will it take the men to complete 
the work ? 


4. A merchant sells his gooefis worth R500 directly for R600 giving 
three months’ credit. Find his profit per cent., inletest being calcuhitea 
at 12 per cent, per annum. 


5. Find the value of correct to 3 places of decimals. 

I - V'4 


ISM. 

1. ^press 80080080*0975; in words and give the local vahie of the 
digits. iTOkt deeitoial ofRyj is Rjh. Sa. ^ ? 

What is the least number which when divided by by 88, by 13* and 
1)y^98 j^esih eafch reroidhdtiry ? ^ 
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2 . Why is the fraction | objectliHiable ® 

After walking 4} miles, a man has accomplished 

of his journey ; how far has he still to walk ? 

5*7 ‘0102 

3. Add together j.— and . 

Five bells which commence tolling together, toll at intcprcvls of 1 ’2, 
1*5, 175, I -8, 2‘J seconds respectively ; after what interval will they again 
toll together ? 

4. Define “jiresent worth.” 

A farmer buys 57 sheep for payable atTthe end of 12 inonths, 

and sells them directly at fti. 12a. a head ready money ; what does he lose 
by the transaction, supposing the interest of money to be 5 per cent. ? 

5. Show which is greater tjlox Vj* 

Which is the better investment, 3 ]*er cents, at 83J or 3i per cents, at 
3 per cent, discovint ? 


1800 . 


I, Simplify '(u) 




(*) 


•47 -CS- ’0 303) 

•0873 -{ -0083 +' 07 )‘ 

2. What part of I of 5 cwt. is of a ton ? 

Express '378 of i6j. 6 d, asadecimalof •426of;^i. 17* 

3. A man bequeathed of his proi)erty to one aon, TOpet _^nt. of 

the remainder to another, and the surplus to his widow. The difference 
of his sons’ legacies was How much did the widow receive ? 

4. A ship with I20o men on board had sufficient prwisions to last 17 

The survifrors of a wreck having been taken jtaiard, the ^1- 
dont w.« ptwtned in 15 weeks. How many men were taken aboard ? 

c. At WBii pnee must a person Invest in the 4 prt cent. Oovertimew 
BBm^iTHble,.b'th4taftet|*y*ilgincOTO.t« at the of 5 piei in 
Sehipl^iyieBihy «e^4tP«f «*“• vn*Am^t 9 

6 . A udB travel together lao miles by rail. A jmJi^ i**‘'*?*]'*t,?.**I 

1ittdt1*1ia8top<qr«ne^«d a telfc Coimag,h^ 

im per mtleo ^ 
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180L 


I. Simplify : — 


(1) 

( 2 ) 




Z>^i+2,Jy - s/a 


2. Express 7 * 7<m. + *07$ cwt. as decimal of 2‘2'5 of ‘27 of a ton. 

3. A sum of money invested at 5 per cent, per annum, simple interest 
amounts in 6 years to R1326 ; in what time will it amount to R1530 ? 

4. What is discount ? Distinguish between true and 'commercial 
discount. 


The interest on a certain sum at 5 per cent, per annum ibr a certain 
time is ;^5o, and the discount at the same rate for the same time is >^40. 
Find the sum and the time. 

5. Nine gallons are drawn from a cask full of wine, it is then tilled 
with water. Nine gallons of the mixture are iirawn, and the cask is again 
filled with water. The quantity of wine now left in the cask is to that 
of the water in it as 16*: 9. How much docs the cask hold ? 


1892. 


I. Find by how much the square root of 9+ ■ 


differs from 


1 + 


7 + i 


Which of these comes nearest to 3+i\r <^2 ? 

2. Find the value of 

"“"S' W sw 

3. A stream which flows at a uniform rate of i *109 miles an hour, Isao 
yards wide, the depth at a certain iferry being 6 feet : how many gidlons 
pass the ferry in a aunute ? (Each gallon containsiabout 277} cubic Inches). 


4. A person invests £iA 9 fo in the purchase of 3 per cents, 'at 90 and 

^ents. at ^ ' 

he buy ? 

S* 


3i per cents, at 97. His total income jieing A5oo» how mneh of euclr 
stock did ) ‘ 


A spirit merdiart buys 80 gallons of udiidcy at ifljs. per gaUon,attd 
f8o galbiu more at 19. per fldlon, and mixes them. At whal price 
he sell the mixture to guin 8| per cent, upon his outlay ? 
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18*S. 


1 . Add 


R. 

As. 

P. 

3436 

12 

2 

5*4* 

10. 

3 

348 

6 

9 

43« 

»3 

5, 

5302 

11 

g 


5001 

>S 

61 


7 

9 

2 

4i 

836993 

1 

91 


2. Multiply 319*9657 by *04286. 

3. Find the value of connect to 5 places of decimals. 


4. Calculate the income-tax on R666. 10 annas 8 pies at 5 pies i^er 
rupee. 

5. A local train which travels at the rate of twenty-four miles an hour, 
leaves Inhere at twenty minutes past eight and reaches Amritsar at five* 
minutes past ten the same morning. It stops at Mianmir for ten minutes 
and at each of three other stations for five minutes. Find the distance 
between Lahore and Amritsar. 


1894. 

1. Convert f and f into circulatii^ decimals and point out the relation 
between the figures in their periods. 

2. The sides of a rectangle are as 3 : 4 add the area is 1452 square 
feet. Find its length and breadth. 

3. Exchange R7080 for English money at 1/. jUif. per rupee. 

4. What is discount ? How is it commonly calculated ? If a sum of 
RlOOO beeomes due three months hence, what is its present value as 
commonly calculated, and what as correctly calculated, interest being 
reckoned at $ per cent. ? 

5. Find the square root of 101 correct to five places of decimals. 


1898. 


r. Dhide 
deekoaL 


Jit- br 


.nd reduce the quotient to a recurring 

t/w 


n. tlw Imperial otlhm eoataina sn-n; ouhie ladief. and a Mfaie 

Ciioti>{i*teratilinaidaromdeniity wata^ds'tflbi. ; find thewdlMof 
a {fiat tff wtter ecwieetlr to twa plnm afaaefaMus. 





WENDIX C. 


3. The capital of a firix^consists of £ 9 ^^* * 7 ^*; £^ 39 ^^ 3 ^« 

subscribed by three partners ; divide ;t223i among them in proportion 
to their several capitals. 

4. Find the square root of 5 correctly to seven places of decimals, 

5. The area of a rectangular field is of an acre ; and its length is 
twice its breadth ; determine the lengths of its sides approximately.* 


ENTRANCE EXAMINATION PAPERS. 

ALLAHABAD. 


1889. 


I. Define a fraction and shew that i = ^. 

By how much does the difference of and fall short of their sum ? 
Express the defect as a decimal. 




(A) Subtract *03 from *03 and divide the result by ‘102. 

3. Find the square root of *001 to four places of decimals. What 
number has *i for its square root ? 

4 What sum of money will amount to Ri»38i . 4 . o in 15 months at 
5 per cent, per annum simple interest ? 

5. How long will it take to walk along the four sides of a square 
field which contains 16 acres 401 square yards, at 3 miles an hour ? 

6. A and B complete a piece of work in 8 days ; B and C do the 
same in 12 days ; and Ay B and C finish it in 6 day& In how n^ny days 
will A and C complete the work ? 

7. A who travels 3^ miles an hour starts 2) hours before B who goes 
the same road at 4} miles an hour ; where will B overtake A ? 


¥ 

]|iju|tiply ‘347695 2 ’0066, and divide th^ product by *01905. 

2 . Simplify If +3j-St+a4-iiV 

3. Find, by Practice or otherwise^ the value of 2345 mds, gy seers 

SO ciL Of w)|eal at II3. 10^ 8 ipd. ^ 

4. Extract the square 1 ^ *9 
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5. The weight of a cti. in. of water 1 $' 25^*17 grains, thAt t>f a cn. ia. 
of air is *31 grains ; End to 3 places of decimls how many cu. in. of water 
are equal in weight to one cu. ft. of air. < • 

6. pn measuring a distance of 32 yds. with a rod of* a certain length, 
it was found that the rod was contained 41 times with \ an inch over. 
How rjaqy inches will there be over in measuring 4^ydb. with the same rod ? 


1891 . 


I. Define “Notation,” “Numeration” ; and prove that “three times 
four” = “four times three.” 


2. 


Reduce to a single fraction : — 


919 i*r. 
7 * 9^4 


4*100’ . . 

+ of - 07344 . 


3. The wine in a pipe when full is worth ;^I9. 9J. 9^4 How much 

has leaked away if what is left is worth £<). i 6 s. ? 

4. In discounting a bill, What do you mean by “The Banker’s profit ?” 
If the simple interest on ^^923. i8j. amounts to jQij. 9J. exactly 
in 138 days, what is the rale of interest per cent, per annum? 

5. Extract the square roots of 99,980001 ; and of 6oiV®* 


1892 . 

1. How is a fraction affected by adding the same number to the numcr' 
ator and the denominator ? 

Prove that is greater than f and less than ♦. 

4+5 * . * 

2. {a) Divide 4[3 + i ( 3 + 4(3 + * i) M ^>7 * 125 - 

(A) Reduce ^-^4 and to their lowest terms and express their 
difference as a decimal. 

3. Forty men finish a piece of work in 40 days ; if 5 men leave the 
work after every tenth day, in what tifcie will the whole work be com- 
pleted ? 

4. Plnd the difference between the Simple interest and Discount of 
gf 330 in 4 years at 24 pet cent, per annum. 

_ , ^ ^ 1000*2001 

5. Extract the square root of — — . 


1888 . 

1. Two raettrring decimals arc added together ; prove that the nnmbeiP 
of digits in the period of the result, cannot exceed the product of the 
immbm of the d^ in the originai periods. 
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APPENDIX C. 


c 2, Find the value of *5*4^of *3/072 of z mile $ fur. 30 poles. 

?. Multiply R2 anna i. by 

4. Find by Practice the cost of 10 cwt. 3qrs. 23 lbs. 8 os. at 1-5-8 

per cwt. * 

5. A sum of money was divided amongst 5 people ; 4 oi* fnem re- 
ceived respectively *15, *1. i of the whole, while the 5th received 

;^io$- 3-6. What was the sum divided ? 

6. ^An os. of standard gold, one-twelfth of which is alloy, is worth 
;f3‘i7-ioi ; how many sovereigns would be coined from 36 lbs. 8 os. <»f 
pure gold ? 

7. Find the square root of 6246*057024 and of 7i|^^. 


1894 . 


I. (a) A multiplication sum having been worked is partially rubbed 
out ; the figures that remain are the entire multiplicand 999 and the last 
three digits 193 in the product. Restore the complete work. 


Simplify 


1 ^ I -f *002$ X *05 4 $X 3 S 

ixx> 25 -‘os 8 


2. (a) What decimal of Rioo must be ddded to of Rs-io-S that 
the sum may be 10 annas ? 


(d) Extract the square root of 25*6. 

3. Two trains start at the same time from Mirsapur and Delhi ami 
proceed towards each other at the rates of 16 and 21 miles per hour res- 
p^tively. When they meet it is found that one train has travelled 60 
miles more than the other. Find the distance between the two stations. 


4. Two years and six months ago, I borrowed a sum which with 
simple interest at 6 per cent, pet annum now amounts to ^638-4-0. Find 
the sum. 
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ANSWERS 


TO THE EXAMPLES IN THE APPENDICES. 

APPENDIX A. 

Examples L Paxes 1, 2. 

1. (I). 12; 19; 17; 27. (2). 52; 39; 80; 94 J 79 * 

(3) . 51a ; 885 ; 805 ; 921 ; 901. 

(4) . 3000 ; 27504 ; 676050 ; 201324* 

(5) . 200000; 584911; 834508; 602079. 

(6) . 84525804 ; 98406606 ; 74335909. 

(7) . 7400000062407. (8). 405000082351705. 

2. 99999999 ; lOQOOOOOOO. 3. thousand millions ; tea 

thousand crore crores. 

4. He should have written 80502004. 

5. Thirty thousand crore crores. * 

6. He should have written 80800888. 

9. (t)« Ten thousand two hundred and three ; forty thousand and 
twenty-hve ; sixty-seven thousand eight hundred and nine ; 
eighty thousand and seven ; fifty-seven thousand ; ninety-two 
thousand and four. 

(2). Three millions, six hundred and eighty-seven thousand five 
hundred and sixty-two ; two millions, one hundred thou- , 
sand and seven ; five millions nine hundred and sixty 
thousand and three ; eight mil1iana« three hundred and forty- 
jive ; five millions, five hundred thousand five hundred anil 
fifiy.five. 





lo Ninety-nine millions' nine hundred and ninety-nine thowsand, nine 
hundred and ninety-nine ; one million. 

1 1 . They should have road it as fifty millions, seventy thousand and ten- 


Examples U. Pages 2 — 5 . 


14- 

22. 15. 

32. 

Id. 

2a 

17. 16. 

18. 

48. 19. 

40. 

20. 

27. 

21. Kb.. 

23 . 

35- »3* 

80. 

24. 

25 yards. 


*5- 

<i). 9^ 

(2). 

239- 

(3)- 

280. 


M). 211. 

( 5 ). 

1000. 

(6). 

1301. 


(7). 101 5«* 

(8). 

14S78. 

( 9 ). 

486. 


(lO). lull. 

(II). 

123214. 

(12). 

361 191 Ir 


(13). 199181a. 

(14)* 

9763066. 

(15). 

2064937- 


06). 8765400U 

(17). 

3427908. 

(18). 

6357510* 


(1 9). S 20 I 9 S 2 . 

( 30 ). 

4467789 

(21). 

1357477- 


(22). 950992a 

(23). 

14507- 

124). 

15905. 


(25). 110735- 

(26). 

1659364. 

(27). 

1574162a. 

26. 

(I). 3898a 

( 2 ) 

9418& 

(3)- 

1 1047541- 

27. 

2763, 20428, t8ocx)4. 2S. 4S831. 

29. 

567s- 

30 - 

. 6913. 31. 38 ; 50. 32. Rs 16000a 33. 

9637- 


Examples 

t 

m- Pages 6 - 7 . 


II. 

5. 12. 19 years. 13 22. 

14. 

16 years^ 

IS* 

(«) * 3 - 

<*)• 

103. 

( 3 ). 

117. 


( 4 >- 444 - 

<5). 

402. 

(6) 

4334. 


(7)- 7045- 

(8). 

3355- 

( 9 ). 

2222. 


(10). 198. 

(II). 

81113. 

(I*). 

50070a 


<13). 9247058- 

(» 4 )- 

1. 

Us). 

91111102. 


(16). 22968057. 

(17). 

54732739 

(18). 

1357381*69. 

16. 

(«)• *58774- 

(*). 

900Q. 

« 3 ). 

8790999. 
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(4). 

6299999. 


( 5 )- 

lOOCOOO. • 

(6). 

lolll 12. 


( 7 ). 

9199993. 


(8). 

904688773. 

• 


17 . 

R» 3 S 5 . 

18. 

3892. 

t^. 34**38. 

20. 

73491. 

21. 

51 years. 

22 Rs. 

500056. 

23 - 

. 52 years. 

24. 

r. 


25. 853560. 

27 - 

27000000. 

28. 

Rs.1580. 

29. Rfr. 

2600. 

30 - 

1803 

; 27 years. 




31. Rs. 

1416. 



Examples 

iv. Pages 7—8. 


5 - 

160. 

6. 75 


7 - 

(.n 

00 

«* 9 S. 

9. 2ia 

lO. 

216. 

II. 240. 

12. 

91. 13 - 

192. 

14. 30. 

* 5 - 

5 - 

16. 111. 





17. 

(I). 

692. 


(2). 

2208. 

( 3 )- 

8019. 


( 4 ). 

4024. 


( 5 )- 

21085. 

(6). 

56938. 


( 7 ). 

20084. 


(8). 

30008. 

( 9 ). 

438750. 


(10). 

686104. 


(II). 

6834888. 

(12). 

2457414. 


(13). 

25700. 


(14). 

8976000, ^ 

(15). 

26320000. 


(16). 

1708600. 


(17). 

22S51000. 

(18). 

48660000. 


(19) 

42863800. 


(20). 

64305000. 

(21). 

68273600000. 

lb . 

14151 

. 

19. 

17615 Hs * 

20. 175 miles. 

21. 

8395200. 

22. 

4000. 

3 J. 4145*80. 

24 

Rs 1284. 

25. 

Rs 

2575 - 



26 

• 

(I). 

83433963549807. 

(2). 

278283059121252s. 


( 3 )- 

£4359656871185. 

( 4 ). 

14446089217728. 


(S).' 

758554535*56. 


<6). 

516760458000000. 


( 7 ). 

• 

6830249251 3 X 44 > 




27 - 

9 ; 3® ; 49 ; 64 

; 81 

; 25 

; I 2 I ; 144 : 

169. 


28. 

4096 

5 59*9 J 33**4 

; 541696 ; 88604569 } 4 S 98738 S 96 > 

29. 

al6 ; 

*7 ! 8 : 343 } 

512 ; 

729. 
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ANSWKRS. 


30 250047 ; 43S976 ; ^8503 ; 2000376 ; 370146232 ; 929714176 

1879080904, 

31, 276922881 ; 139314069504. • 

i ^ 

Examples V. Pages 9—11- 


8. 

3. 3- 

9. Rs. 9. 

10. 

i6b 

I 

I. 13 as. 

12. 

Rs. 16. 

13- 

(I). 

52, rem. 

24. 

(2). 

56, 

rem. 

32. 

(3). 

78, rem. 18. 


(4). 

30, rem. 

7- 

(5). 

58. 

rem, 

. 48. 

(6). 

88, rem 51. 


(7). 

277, rem 

95. 

(8). 

66, 

lem, 

.574. 

(9). 

63» 

rem. 524. 


(10). 

19, rem. 

89. i 

:ii). 

55. 

rem. 

. 128. 

(12). 

no, 

rem. 367. 

14- 

(I). 

16, rem. 51. 



(2). 

18, rem. 2. 




(3). 

1201, rem 

. 107. 



(4). 

158. 





(5). 

6083, rem 

• 3- 



(6). 

68274, 

, rem 

580. 



(7). 

468333428. 



(8). 

5696242, rem. 75. 


»5- 

27- 

16. 

Rs, 529. 


17. 

Rs. 40. 


18. 

*5- 

19. 

Each 

1 wn, Rs. 6000 ; each daughter^ Rs. 3C00, 


20. 

38. 

21. 

R<;. 365. 22. 

Rs. 4. 

23- 

Each cow K:». 16, each sheep Rs, 4. 

24. 

(I). 

1 12, rem. 

5- 

(2). 

142, 

, rem. 5. 

(3). 

766, 

, rem. 4. 


<4). 

246. rem. 

7. 

(5). 

579. 

. rem 

i. 4. 

(6). 

1220, 

rem. 3. 


<7). 

154, reni. 

9- 

(8). 

418. 



(9>. 

329, 

> rem. 7- 


(lo). 

557. rem- 

5. ( 

II).* 

453. 

, rem 

1. 3. (12), 

130, 

rem. 8. 

as- 

422. 



26. Syam ! 

Ks 10, and each hoy 

' Rs 523. 

27 - 

HI 

59t« rem. 

7- 



(2). 

20873, 

rem. 

107. 




473, rem. 

3- 




00 

rem. 

75- 




295, rem. 

*3- 




»979«, 

rem. 

66. 




145» rem. 

38. 




15903. 

rem. 

147,. 




121, rem. 

25- 









(3)* 

13965. irem. 323- 



(4)- 

18119, 

rem. 

272. 




7481, rem. 533. 




3548a, 

rem. 

2X2. 




24938, rem. 197. 




40265, 

rem. 

J37‘ 





ArPRKDlX A. 

s 

a8. (I). 177. re™- ”• 

678, rem. 91. 


133, rcm. 1. 

339. "W- 9>. 


106, «em. 21.* 

226, tern. 91. 

• 

• • 

88, rem. 41* 

135, rem. 39*- 


76, rem. i. 

96, rem. 691. 

• (3)- 

78834* rem. 925- U'. 

5640, rem. 172* 


72770, rem. 725. 

564, Tcm. 172. 


67572, rem. 925* 

650, rem. 1972- 


52556, rem. 925* 


(s)- 

79050. rcm. 60. (6). 100008, rcm 460. 


7026, rcm. 660. 

8764, rem. 7*CKX 


702, rem. 6060. 

137, 464700. 


Szftinplos VI* 

1 . (i). 

2 * ; a* ; a* X 3 ; 3 X 5 ? * X 3* 

; a* X 5. 

(*). 

3*x3 : 5* ; 5 ax 3 xs ! 

5x7:3x13- 

( 3 )- 

2x3x7s 7* s a*xj35 a*x7 

: 2 »x 3 X 5 ; a*. 

( 4 )- 

2*x3» ; 3x5* s 2»x3X7 : a 

»xii : 5x19 ; a'xa. 

(S)- 

3x5x7 : a‘x 7 ; 2»x3xii 5 

^X 47 s a* x 7 » ; a* xs». 

a. (I). 

3* X 23 ; a* X 3* X 7 ; 5 x 43 ; : 

I»X3» ; a‘x3» ; 3»x5xil. 

(a). 

3 X 5 *X 7 ; S* ; 3 " ! 3 'x 37 5 

2* X 3* ; 2‘ X 3‘. 

( 3 ). 

2 *x 3 »xi 3 ; i:’ S a*x 7 xi 3 

; 5 2 *X 3 *x 5 Xtl ; 3 *x 5 * 5 


3 xs»x 7 *. 


. <4) 

, 31x5x1075 3*x5*x« 5 *x 3 x 5 *x 7 r 3 »x 7 xil 5 


21 x 2437 - 


(S). 3 *x 7 xiiKi 3 ; 3xS’‘7’‘n>“3i 3’'’‘5*’<7* s 


3x17^19^ ; 2X3»X5X11X7*. 

* <6) 

. 3*x5*x7 5 2»x3*x7' 5 7* 

X 13 * ; 3x2»xii*X47 5 


3x3x5*x7xuxi3. 


3. W, W 5 99> ; **°9- 




AKSWER8. 


ExampleSt VU- Pages 12. 13. 


1. 

(I). 

2. 

(2). 

5. 

(3). 

6. 


(4). 

3. 

(5)- 

A 


(6). 

5. 

(7). 

5* 

(8). 

7‘ 


(9)-' 

5- 

(M),. 

13 


(II). 

23. 

(12). 

8. 








2. 

(I). 

4. 

(2). 

17. 

(3). 

31. 


(4). 

53. 

(5). 

32. 


(6). 

47. 

(7). 

83. 

(8). 

II. 


(9). 

123. 

(10). 

3. 


(II). 

121. 

(12). 

851. 

(13). 

7. 


(14). 

29- 

(IS). 

23. 


(16). 

3- 

(17). 

4- 

(18). 

4- 


(J9). 

37. 

(20). 

10, 


(21). 

23. 

(22). 

2. 

(a3). 

5. 






4- 

12. 

5- 

91. 

6. 

17 and 

102 

; 01 

' 34 and 8$ ; 

or 51 and 68. 

7. 

50 and 350 

; or 1 50 and 

250. 


8. 

35- 


9. 

625. 

10. 

23- 


11. 27. 

12. 

8. 









Examples 

Vm. Pages 13t 14. 




1. 

(I). 

8. 

(a). 

18. 

(3). 

24. 


(4). 

45- 

(5). 

48. 


(6). 

60. 

(7). 

6, 

(8). 

24. 


(9). 

48. 

(10). 

60. 

2. 

(I). 

252. 


(2). 

720. 


(3). 

432. 


(4). 

60. 


(5). 

4«. 


(6). 

180. 


(7). 

8io. 


(8). 

336. 


(9). 

80620. 

(lo^ 

130350- 







3- 

(I). 

72. 



(2).’ 72. 




(3). 

80. 



(4). 

120. 



(S). 600. 




(6). 

720. 



(7). 

960. 



(8). 1728. 



(9). 

26136. 



(10). 

643440. 

( 

;ii). 1008a 



(12). 

2520. 



(13). 98280. (14). 197064, <15). 323323. 

(16). 286069792. (17). 416316833. 


4. 840. 

7. 308. 

10. 48 miles. 
13. 65 and 75. 


5. 149- 
8. 7 hours. 
11. 1 Rupee. 

14. 180 yds. 


292. ^ 

9. 4h. 40 m. 
12, 10 yds. t ft. 
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Ezamplcs IX- Pagts 14—16- 


1 . 

91091 . 

2 -. 542759 - 

3 . 370 . 


% 5 . 

5 - 7693 - 

• 6 . 19052 . 

7 . 

Rs 12 . 

8 - 5732 , 943 ««- 

9 . IU- 289 Z 4 . 

lO. 

4473225 - 

II. Syam, RS 374542 ; Ram, B» 37554 l 

12 . * 

0 . 

14 - 3 » 5 » 7 * * 5 . 21 , 

35 - 

IS- 

31450 . 

i 6 . 13 . 

17 . 24 years. 

IS. 

300 . 

19 . 3376 . 

20 . 205 . 

21 . 

iiir. 

22 . Horse ftsSoo ; 

carriage R 9400 . 

23 - 

119 . 

24 . 61750 imls. 

25 . 25 . 

26 . 

10 hours. 

27 . 15 . 

2 S. 22 . 

30 . 

9 hours after. 

31 . 32 years ; By 35 years. 

32 - 

RS 837 , 

33 - 56077560 - 

34 . HS 691 . 

35 - 

199 . 

36 - 235 a. 


37 . 

Ay Rin 85 ; By Kai 7 o ; C, Rsi 6 o. 

38 . RS 438 . 

39 . 

Rsiooo. 

40 . 15 miles. 

41 . 100 . 


Examplos X- -Pages 17, 18- 


I. 

B. U, -W. W, ‘iV- 

2. 

\V. *.V. "iV, w. 

3 . 

•BB, ■I-W’-. 

• 


4- 

(1). i, i, 1, J, ?, J, !- 

(2). 

i, h 1 h i. i. S. !- 


(3). h t, i. f, t- 

(4)- 

A : B ; i ; B ; A : II ; 1 


(s). 5 f ; H > r* : H : H- ( 6 )- i .f ii-, ^f#*. 

* 5 - (I). I, ¥. ¥. V. -V. V. V. 

(a)- V. V. V. W. V. V, V, V- 
( 3 )- i V.*- i *»' 5 J V.» ! HI’'. 

• (4). ; HV i ; *»*!»’ ; 

6 . (I), ij, n, af, a*. 3 l. 5 *. 4 », 3 l. 9 - 

(a). 4 ti. 3l. 7. ai’». *Ai StJ. »7A* »«♦- 





( 3 )- 3 «H i 63 ; siA'^; ao»l ; 45J t 16A ; nlS ; 138!?. 


( 4 ). 

181 % s pJM i 7S15 ; 

iSiVt 1 3a7>A 

; 20jS,V ; io2t¥tjV 

7- (Il- 

■? 5 4 I * 3 % >®5 5 >a ; 

I. 


** t 

ea)- 

s ; 36 A ; 9 i 1- 

(3)- 

m 

» 49 iV 1 »?»• 

8. ( 1 ). 

i, ♦, H, 15- 

(2)* 


I'V. Ih ih tV. 

(3). 

iii, m, ii- 

(4). 

V. 

3ii 7 of 9f. 

is)- 

n of 18. i of IS.? of*. (6)- 

of U» ll of of 


Examples XL Pages 18, 19- 


I. 

/i* 

2 . 

]» 

3 . >11- 

4* 

ih 

5- 

4- 

6 , 

6 . 

7 . 

i3i- 

8. 7«. 

9- 

iiVi- 

10 . 

2 1 Vi 

1 j. 


12 . 

2Hh 

>3- 40 I 8 I. 

14 . 

7U.* 

»S 

20 |. 


16 . 73H1< 


Examples XII- Page 19. 


1. 

(I). 


(3). J. 

(3). i* 

(4). 1- 


( 5 )- 

iV. 

(6). h 

(7). f. 

(8^ al- 

• 

( 9 )- 

li. 

(10). I*. 




(II). 

A* 

(13). ,Vs- 

( 13 K t*A. 

( 14 )- sW- 


ds)- 

ri|4- (i6). i^ih 

(I7)e iVA. 

(iS). I0|. 

2. 

(D- 

61- 

(3). 318-. 

(3)- i3iVir* 

( 4 ). loM 


(5)- 

>51- 

(6). 20,1*. 






Examples zm. 

Page 20. 


I. 

t. a!, 

5. 1 

!. >1, 11- 3 . 

4A» 3*1 

iH. 3l, 41- 

3- 

1. A. 

1 Ai 

1 ^, '^la A* 4* 

A» 

iVt ilia nil- 

5- 

19 J s 

6 /r 5 

371 ; i^ : 46 ? ; 74 




6 . 369 ! 3l ! >81 5 el ; 9*1 s s8sf- 

7. 29*1 J 41* 5 >781 : »>i| ; *0691. 

& >1 ; si 5 a? ; 3*i* 9 . I s ^ 5 L 

IS, oa 


ID. s6. 


II. 39 . 
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JSxamples XIV. Page 21. 


I. (X). 

\ i 

J ^ 


( 2 ). 

A » A 

:V, i 

?„ i i 


iV 5 

z\ 

; li ; 

• 

Vy » A‘ 

( 4 ). 

t ; 

1 i /. 

: A : 

( 5 ). 

H ; 

TtV 

; II ; 

5 A » 

f. 




( 6 ). 

A: 


i « 

* A * nfs. 




•( 7 ). 

.* ; 


; f » B^ir ; iti* 





( 8 ). 

tl ; 

1 ? 

; 3 i ; 

In'* A > I. 





( 9 )* 

156 

. 5fJ ; 1,«I ; 168. 





(10). 



(11) 

• iVff* 

(12). 

1. 

( 13 ). Si*t. 

2. n^. 


3 

5iV 








Examples XV 

Pages 21—85. 


. (I). 

x^ 


(*)• 


( 3 )- 5 


( 4 ). 

2. 

( 5 )‘ 

3. 


(6). 

t. 

( 7 ). 

i. 

(8). 


( 9 ). 

3 iff- 


(10). 

I81V 

(11). 

12^. 

(12). 

4 l. 

( 13 )- 

6ni 


(» 4 ). 

A* 

(IS). 

A. 

(16). 

6A. 

( 17 )- 

i 3 lt 


(18). 

X A* 

( 19 ). 

«. 

(20). 

stU- 

(21). 

7 AV 


(22). 


( 23 ). 

6 .^ 

(24). 

m- 

(25). 

!. 


<26). 

3 lt. 

(27). 


(28). 

A* 

( 29 )- 

It. 


( 3 °)- 

3m- 

tJD- 

73132 . 

(32). 

24V.. 

( 33 )- 

3 it. 


( 34 ). 

3m- 

( 35 ). 

12. 

(36). 

4 »- 

( 37 ). 

bVs^. 


(38). 

l/o* 

( 39 ). 

I. 

(40). 

ir,n. 

( 4 *)- 

Ifi. 


( 4 *)- 

22 ll* 

( 43 ). 

f. 

( 44 ). 

im- 

• ( 45 )* 

t. 


(46) 

s- 





a. (I). 

tV and 4. 

( 2 ). A 

ami 3 V. 

( 3 ). 

. and 13J. 


(4). and 261. (S)* iV^ndsi* (6), and 409^ 


*< 7 )- ?h 

3« I i^*r. * 4'* 682# 

> 7. J4tV S* 8^ 


5. 462 ft. 

9. i 3 i. 


6. 70 mimites. 
xo. 7 aiHl 1. 
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ANSWKRS. 


IJ. 1 %. 12. 13 7500. 14. iKS. 

15. 6 cx 5. . 16. IS and 7. 17. 28 J ft. 

18. Rs. 16000 ; 1st son, Rs. 10000 ; 2i^l son, Rs. 6000. 

19. Rs. 42000. 20. 21. 1716. 22. 80 and 160. 

23. Bengalis, 400 ; Hindustanis, 300 ; Englishmen, 200 ; Rajputs, 100 

Sikhs, 200. 


Examples XVI. Page 26. 

(*)• AV ' r^’ti 5 AV ; riff I xiiff J toVoit J VffW- 

(2). VffVo7 ; AVff ; ^VffV/ ; ; mUl 

2- (O- 1 ; I ; ^ t » A ; A *» A- 

(2) - i TffVir ; j iff J Vi iJ* 

(3) * JS*ff I Vff" » VffV » rffHffff 5 aiffVoffff* 

3’ 5i ; ; 125 ; iiAr ; i4ChV« ; uU- 

4 . (I). *7 ; *9 ; I-2I ; -57 ; -91 ; 8-2353 ; -5721. 

(2). *061387 ; *0002367 ; .00071 ; *05135 ; *0000001. 


Examples XVll. Page 26* 


(I). 

(4)- 

22 - 7 S 7 . 

>541-777742. 

(2). 

(5). 

0 

1236*11. 

545*020196. 

(3). 

8-86192. 

(I). 

(4). 

899*2512. 
5683.622 miles. 

(2) 

;f>387-8S. 

(3)- 

R» 732-97S72S. 


Examples XVm Pages 26, 27. 


(». 

.998 ; 8*001 ; 12* 

482 ; -0001. 



(*)• 

2 * 50^^18 ; .09999 ; 

18.99. 



(I). 

•0999 ; 639.880999 : 9.86. 

(2). 

699-93; 

(»)- 

Rs-664 ! jf>.9979 

: ]£'. oo 98248. 

(2). 

239.996. 

(3). 

*6.7S4»73. 

(4). 9-8309. 



The 
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Examples SIX. Page 27. 

(I). 7*36 ; 18*225 '» ; 141-1^14. 

• • • 

12). 639712-72 ; 24 22 ; 146*7738 ; -oooo 38665. 

(3) . 2005-236414 ; 148-977536 ; 8 227765. 

(4) . -00000606 ; 7661-5009 ; 103-823. 

(5) . 7075233 5 19448100. 

(6) . I -21 ; -215784 ; 7.^2688. (7). 346-624225. 

Examples XX- Page 27. 

1. (i). 941 ; -Si I ; 120. (2). 23000; lo-oi ; 32-67578125. 

(3) - 259 ; 2401800 ; -Sr. 

(4) . *0000479 ; -00000067625 ; 3-59. 

2. -000038, -0038, 038, -38, 3-8. 3. 6-25 ; -14927 J *0232 

4. 32714*2857 ; *000092307 ; 61-4175 ; 1-2588. 

Examples XXI- Page 28. 

1. (I). -25 ; 125 ; .0625 ; -375 ; -75 J *52 ; *875 i '8125. 

(2) . -7578125; -376; *68359375; -888 ; -0005859375; .m6. 

2. (I). *5, -25, -125. (2). -83353.., .75, 75. 

(3) - •583333 --» -2666..., -1875* (4)- •5S> *4444- -. *04166... 

3 (I). -051. (2). 000162. (3). 853.333.., 

(4) . -P- (5)- 85-1. (6). 326.4. 

4. (I). *538461; *53; *26; *38; *42; *590; 093; *02439. 

(2) . 1-230769; -176470588235294 ! 3*1714285 ; 1-296 ; 5 02083 j 

* -oi ; -648. 

(3) . 71893 ; -4990774 J 2-457002 ; 13*94230769 ; 0945 ; 4**S3> 

-OOI. 


9 
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aKswkbs. 


5 * A 5 Ar ; ; M ; A ; 

*1 ; tV». 

{*). Si ; W : ; 

nftW- 


EzSunplos 

zzn. 

Pages 28 . 

I. (i). ‘SSg. 


(2). .6116. (3). 7-068. 

(4). 1-584664. 


(5). 4.13039994089499. 

(6). 18-64^1991. 


(7). 84-44039585. 

(8). 5073-52494221. 



2. (I). 40-01544. 


(2). 7 »- 974 > 7 . 

3. (1). 3-06. 


(2). 1-71395224573307839289^ 

( 3 )* 30 - 0777049 . 


• • 

(4), 3*0888099620772. 

(S)- 2 - 9957 - 


(6). .86824. 

4. (1). 4-780167258. 


(2). 1*202660. 

5. (1). 72199463. 


(2). 4 I 25 - 785 - 

(3). -1127. 


(4). 2*98255... 

6. («). 335-14620. 


{2), 12*29596. 

7. (1). 392-25696284513931. 

(2). 1*4857142. 

(3). -6481. 


(4). 2*5227. 

8. (1). -4738. 


(2). *0228. 

Szainpl«8 XXlll. Paces 29 ^. 91 . 

I. (1). -4. (a). 

I. 

(3)- -2. (4). 1.36. 

(5). -6^1. (6). 

.99a 

i 

(7). -125. (8). 3-2691... 

a. (1). 1 - 999 . (2). 


(3). i-iui. (4). 1.41068. 

5, 8-267. 4. *5 


S. a.1301.' 6 . AW- 
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7. 2700; 2 in. 8. l<s. 56. 9. £ti 666 . 131.4^. 

to. 300 Hindus and 30 Christians, ii. $ days. ■ 

12. 5 ^ 22 ^mango<trees, 4203 jack-lreeS| 72 cocoanu^trecs. 


J 3 - 

2, 

14. 

10*25 niiles. 

* 5 - 32. 

16. 

SSJ 

i<92 gals. 


17. *006 in. 

iS. *384615. 

19. 

247 

20. 

Rs. 36. 



21. 

(I). 

•036. 

(2). *002. (3). .001. 

( 4 ). *- 4 S. 

22. 

(I). 

37 - 8 . 

(*). ■4*. 

( 3 )- S- 94 - 

( 4 )- ii-SS* 



Examples XXIV. Pages 32, 33. 


I. 

(1). 

1344 pice. 

(2). 

2104 pice. (3). 

7840 pice. 


( 4 ). 

8629 pice. 

( 5 ). 

1 5766 pice. 


2. 

(I). 

4779 pics. 

(2). 

8761 pies. (3). 

7422 pies. 


(4). 

1 221 1 pies. 




3 - 

(I). 

3840 (^). 

41689 (3). 

38003 j^^attdas^ 

4- 

(I)- 

16640 karas. 

(2). 

1140938 Wuj. (3). 

553600 kara.^. 

5* 

(I). 

19200 7. 

(2). 

20256 g. (3). 

118904 q. 


( 4 ). 

222496 

( 5 ). 

55440 g, ^ (6). 

2400 g. 


(7). 

8400 g. 

(8). 

71280 g. 


€. 

(I). 

12x440 d. 

(2). 

77760^. (3). 

53928 d. 


(4). 

1794*4 




7. 

3435 - 



8. 17*093. 


9 * 

(I). 

Rs. 10. 9 as. 

r 6 p. 

(2). Rs. 40. T2as. 

8 p. 


*( 3 ). 

Rs. III. 7 as. 

(4). Rs. 159. 6 as. 

2 pice. 


C5). 

Rs. 457 . 13 a*. 

(6). Rs. 840. 2 as. 



( 7 ). 

Rs. 389. 


(8). Rs. 18. 7 aa 

5 gandas. i kara. 

ta 


£117- 6^' 


(2). ;^40. Hr. \\d. 


( 31 - 

£10 $s. 

2 g. 




tl. (j). IO| guinea*. 15J. 

(3). s guinea*, tp, id, 17. 


(2). o guinea. 2/. 
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iSrsWEBS. 


12. 

(I). 

Rs. 1508. Sas. 8 p. 

(2). Rs- 53^3- 2 as- 


(3). 

Rs. 125 10. 15 as. top. 


13 * 

(t). 

226 cro^s. 2s. 

(2). 3249 crowns. 


(3). 

3602 crowns. 


14. 

(I). 

26 guineas. 

(2). 490 guineas. lOf. 


(3). 

4800 guineas. 


15. 

(i). 

3 ^. 10 

(a). If- 


( 3 )- 

£ 6 . 8 j. 7 dr. 


16. 

(1). 

14 nids. 9 srs, 14 cht. 

(2). I md, 1 cht. 3 kanchas. 


( 3 ). 

8 mds. 5 src. 13 chts. (4). 31 mds. 26 srs. 40 tolas, n 

niasha«:. 4 ra:t is (Bengal gold and silver weight); 151 mds, 
39 seers. 20 tolas, i masha. 2 ratlis (Bengal doctors* weight). 

47. 

(I'. 

7 cwt, 10 lbs. 9 oz. 

(2), 40 cwt, 3 qrs, II IbS. 14 oz. 


( 3 )- 

179200 oz. 

(4). 19 tons. 10 cwt. 25 lbs. 


i8. (i). .19 Ulhs. 6 chts. issq. cubits. 

(2) . 30 bghs. 1 kth. I cht. 

(3) . 245 bghs, 14 kths. 8 chts. 

ig. 412S9588 sq, inches, 

20. I ac. 2 ro. 5 sq. po. 15 sq. yds. 8 sq. ft. 106 sq. inches, 

•* 

Examples XXT— Pages 33, 34. 

j. Rs. 1S44. 12 tis. 10 pies, 2, Rs, 710. 

3, £SO, I2f. s</. 4. £106. 6s, 9d. 

5. 1989 mds. 17 srs. 8 chts. 

6. 195 tons. 7 rwt. i qr. 26 lbs. 1202. 

7. 144 lbs. 4 02. 8 dwts. 8 grs. 

8. 23S5 miles, i fur, 36 2 yds. i ft. 6 in. 

9. 74 d. 19 hrs, 5 min. 2 s fees, 

|0. 962 ac. 2 ro. 35 po. 9 sq. yds. 1 sq. ft. 36 sq. in. 
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Bxampleg ZXVl. Page/ 34, 35. 

I , Rs. 493. 4 as. 1 pies. ^ a. Rs. 4674 - S **• 6 P'®*‘ 

3 . *5^- 4^* 4« 

5, 18 guineas. 19^. irf. 6. 43 mds. il srs. 11 chts. 

7 . 36 Ions. I cwt. 3qrs. 2 lbs. i oz. 

S. 12’lbs. 60Z. 6dwts. 17 grs. 9. 113 mu 3 po- 3V y‘^®* 

10. 190 ac. I ro. 38 po. 29 sq. yds. i sq. ft. 36 sq. in. 


Ilxamplas XXVn. Page 8& 

II). Rs. 307 ; Rs. 358, 2 as. 8 pics ; Rs. 409. 5 as. 4 P*es J 
Rs. 460. 8 as 

(2). £77. 4J ; £102, i8f. 8A ; ;f 64 . 6f. 8A ; ^90- IJ- 4 ^- 

Rs. 454. 4 as. II ; Rs. 512. 4 as. 9 ir. ; 570 * 4 as. 

7 ; Rs, 647. 9 as, 1 1 

£zi3 i £*SS- 5 ^*98- 4 ^ i ^ 3 > 9 ’ 

120 mi. 3 fur. 6po. 3 yd*- ! >8° "*'• * 

I ft. 6 in. ; *34 mi. 3 * po. 4 >' 3 ^ ’• *®" ™*‘ ® ^ 

I yd. ; 4334 m>- « ^it. 35 Po- 3 y’j- ‘ ft- ^ 

390 behs. IS mis. 5 439 bghs. II Vthi. 14 chts. ; 

1318 bghs. IS litbs. 10 chts.^ I 7 S 8 bgbs. 7 ktb«. 8 chts. 

*680 mds. 19 *«• 7 chts. : 4 * 1 * "Ids. 7 «»• " ■ 

4339 mds. 33 »!»• 6 chts. ; i**S 3 “»• 

„6oton,. Bcwt. *qrs. 8 Tb.; 98.0 tons. 6 cwt. . qrs. 
, A4 IN. ; 6364 tens. 14 cwt. * qrs. 16 IN. * 

<9V 367 * IN. 7 o*. 4 dwts. I* BIS. ; 4 *S 4 dwts. * ers ; 
5240 lbs. 9 oz. 10 dwts. 8 grs. 

IIOI. 646 «1. yds. 136 «>•!«•; *i8ow,.7d.. S*q « ^3 *"• i 

3634»q.yd». 3«l-ft- 9 *q-i »-5 5l68 sq- yds. 7 sq. ft. 

So sq. in. ; 14698 sq. yds- 7 * 9 . *• * 4 * sq- *“• 

*. Ba43*.I3«- 3. R».S*.6*^ 


(3) . 

(4) . 

(5) . 

( 6 ) . 

(7) . 

( 8 ) . 



AHSWKBS. 


ficunpUn ZZVm. Fa«M 85, »■ 

(1) , Rs. 413. 12 as. 3 pies ; Rs^275. 13 as. 6 pies ; 

Rs. 19#. 15 as. 6 pies. « ^ 

(2) . £i 7 ^S 5 ^ ^ ; ;f 75838 - 5 7 ^- 2 ^- 

£10617^, 7s. 6d. ; £48260. 12s. 6d, 

(3) . 2887 mds. 10 srs. 13 chts. ; 2062 mds. r3 srs. 7 chts. 

1604 mds. I sr. 9 chts. (4). 5 cwt. I qr. 16 lbs. 

(5) . 2 lbs. 9 oz. 13 dwts. 7 grs t i Ib, 9 02. 8 dwts. il grs. 

(6) . 164 mi. I fur. 8 po. ; 140 mi. 5 fur. 24 po. 

89 mi. 4 fur. II po. 3 yds i ft. 6 in. ; 46 mi. 7 /ur. 8 po. 

29 mi. 6 fur. 30 po. 3 yds, 

(7) . 36 bghs. 3 kths. X2 chts. ; 24 bghs. 2 kths. 8 chts. 

13 bghs. 5 kths. 6 chts. ; 6 bghs. 10 chts. 

(8) . 5 mo. 20 d. 9h. 35H nnin. ; 5 mo, 15 d. qh. 18^ min. 

2 mo. 12 d. 2 h. 12}^ min. 

(9) 769 ac* 20 po. ; 461 ac. I ro, 36 po. ; 329 ac. 2 ro. 20 po. 
153 ac. 3 ro. 12 po. ; 109 ac. 3 ro. 20 po. ; 65 ae. 3 ro 28 po. 

House, Rs. 300. 10 as. 5^. ; furniture, Rs. 961, 14 as. 15^. 


so- 





Examples ZZDC. 

Pa8«B 35-38. 

ft). 

Rs. 2. 3 as. 4 p. 

(a). 

Rs. 4. 3a8. '8p. 

(3). 

Rs 34. 10 as. 2jf. 

<4). 


(s)- 

;fi3. 8s, id. ay. 

I6h 

3 yds. idfin. 

(7). 

Rs. 2. 13 as. 2|/. 

iS). 

8 liids. X sr, A cbta 

(9) 

2 ac. 2ro. 4t 

<io). 

3d. 17 h. 59 m. t^secs. 

(It). 

Rs. 19 I a. e p. 

(19) 

Rs. aa 6 as. 3^. 

<13). 

j£a. ijs. 

(14). 

£78. 7s. lodL 

(IS). 

£iu tjs. 


tMU 

UtU 

jndln 1689-^ ydik 

(18). 

2 cwt« a qia X9*47S ^ 



APPENDIX A. 


1 ? 


2. (1). Rs. 40. 15 as. iig p. 

42)- 

;i33 171 W- 

(a)- 1 

[8 cwt. 3 qrs. 7Vl tts* 


• 

a- («)• : 

Rs. 2. 2 as. 1^7 pies. 

(2). 

£{$. 9 ^- 3)rf- 

4 il- 

10 cwt. 15 if lbs. 


m 

4. (I). 

Rs. 52. 13 as. 7 i pies ; 


Rs. 123. 5 as. If pics ; 

. 

Rs. 158. 8 as loi pies ; 

Rs. 140 15 

as. ; Rs 2ii. 6 as. 6 pies. 

(*). 

1 31 mds. 26 srs. 5i chts 

150 mds 18 srs- 10$ chts. ; 


225 mds. 28 srs. ; 

206 mds. 35 srs. 10) chts. 

(3». 

£113. 6s. rid. i £94. «<X^- 

; j£i 69. igt. io|rf. : 


;C4iS. lOj. lOfA 



(4). 

33 tons. 2 cwt* 2 qrs. 6i lbs. 

47 tons. 17 cwt. 3i lbs. ; 


66 tons. 5 cwt. X3lb(;. ; 

1 17 tons 1$ cwt, 3 qrs. If lbs. 

S. (!)• 

Rs. 13. 14 as. pies 


Rs. 10. 6 as. 9H pies ; 


Rs. 4* 7 as. sHi pics ; 

Rs. 

2. 9 as. 8tVs pias. 

(*)• 

12 tons, 19 cwt. 3 qrs. < 

Jillbs. t 

10 tons. 2 cwt. 10$ ? lljs. ; 


5 tons. 6 cwt. 3 qrs. 27-ft lbs. ; 

3 tons. 2 qrs. 14H lbs. 

(a). 

16 yds. a ft. $H >»> > 

12 yds. I ft 

. 9H in- 5 4 yds. 7?/t i 


a yds. Hi 



(4). 

a*Ha- 



6. (1). 

Rs. 4. la u. Ail P*^^' 

( 2 ). 

• 

£T. 8/. itf/. i\f. 

(a)- 

a mil... 6 fiir. aa po. 

3 in. ( 4 )- 

31 cwt, 3 qrs. 12 tbs. 10 os. 

(s)- 

la yds. I ft. I li in. 

(6), 

Rs. 43- 4iP»«s^ 

(7). 

I4». 9i. 

(8). 

Rs. 21. 15 as. 9^ p. 

. ( 9 ). 

£4. V- 6d. 

(10). 

igs, i»$d. 

7 (1). 

|. ♦ (a). H?. 

(3)- 

fjir* ( 4 !* 

(SV 

M. <«)• al- 

(7). 

If. (8). ** 

,(9). 

ii. ( 10 )' m. 

(II). 

(12). iMMi* 


H3). 3«- (H). -esros/. (15)- -SMa^s- ('«)• as®^, 

(17) (*8V •75* <*»)• •3”*' •*^5' , 
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JLNSWERS. 



(21). 

•4279... (22). ^•206... 



3 S 437 S- 9 - 9 SO«a 9 - 

• 

10. *0693. 



Sxaiiiples ZXX 

Pages 38-44. 

X. 

1 pie. 

2. Rs. 75. 

3. 13J. 6//. 4.^ 60 lbs. 

5 - 

64. 

6. 6250. 

7. Rs. 4. 6as. 9. 152 galls. 

10. 

Rs. 4. 

II. i 62 ^galla, 

12, A, Rs. 281. 5 as. ; Rs. 231. 


I a. 9 p. • 

13. Rs. 5. 7 as. 8 p. ; Rs. 7. 13 as. ii p. ; C*, Ks. ir. 5 as 

14. Ram, Rs. 7. 7 as. ^ p. ; each of the 9 others, Rs. 3. r a. 4 p. 

15. Rs. 15. 6 as. 8 p. ; Rs. 19. 12 as. 8 p, ; C, Rs. ir. 8 p. 

16. ia. JS. yi. ; £7. u. yl. 

17. 1st. Rs. 4. II as. ; 2nd. Rs. 14. i a. ; 3rd. Rs. 56. 4 as. 

18. Each man, £12, i8j. ; each woman, £^ 6;. ; each boy, £2. 3^ 

19. Rs. 28. 10 as. ; Rs. 80. 8 as. 

20. Oranges* 200 ; pears, 600 ; plums, 800. 

21. 320. 22. 20. 23. 120 of each coin. 

24. Rs. 24 ; 72 eight >anna pieces ; 96 four-anna pieces j 

X20 two-anna pieces. 

25. Horse, Rs. loa 8 as. ; cow, Rs. 20. 8 as. ; ass, Rs. 15. 8 as. 

26. Jadu, 12 yrs. 7 mo. ; Gupa 1 |^ 11 yrs. 6 mo. ; Haradban to yrs. 5 mo. 

27. 32. 28. 4 nii. 1320 yds. 29. 41. 30. 7 yds. 

31. J5 yds, r ft. 8 in.^ 32. Rs. 4. 4 as. 5 ; i?, Rs. 2. 2 as. ; 

C, Rs. 4. 4 as. 5^. 33. 365. 34. 5. 

35. Rs. 5 4 as. 8 p. ; Rs. 26. 7 as. 4 p. 36. 16. 37. 8 as.* 

38. Rs. 1125. 5 as. 4 p. 

39. Jadu, Rs. 78. 2 as. 6 p. ; Keshab, Rs. 35. 6 as. 6 p. 

40. Rs. 264. 4 i> 3<S« a 

42. 20. sec. 43. 26 half-rupees, 45 

44* 50 half-rupees, 80 pice. 45. Rs, iqo^ 



APPEi^BlX A. 


19 


46. 

48. 

50. 

5*- 

53* 


1 yr. 9 mo. 4 days. 47. 

1 yard. 49* 

4} miles* • 5*- 

9^ age 25 years, A*s ige 30 years. 
Rs. 50 ; B, Rs. 25 ; C, Rs. 1$. 


•4 yrs. 7 mo. 5 days, 

A, Rs, 225 , Rs. ioo. 
li min. 


54* I7ti days. 

56. hours. 

58. Rs 1829. 5 as. 4 p. 
60. hours. 

62. 903 galls. 

63. A, 3*24r. ; B, 4 32^* 


5i days. 

2i{ days. 

Rs 25. 9 os 6 p. 


55- 

57. 

59* 

61. 6 as. 6 p. ; B, 9 tLS ,6 p. 


C 5-76s. ; />, 7*68^. 


64. Rs. 90, 225 ha!f*rupees, 7 four-anna pieces, 108 two-anna pieces. 


65. 100, 180, 20, 40, 20, 40. 

67. A, Rs. 425, B, Rs. 575, 
69. Rs. 14f* 70* 

72. 26ih Septemloer, 1820. 
74, 4 hours. 


66 . R*?. 1000. 

68. I? md. 

32 oxen. 71- i 96 «»• 

73- 

75, 75 gallons ; 15 hours. 


Examples XZXI. Pages. i 5 — 47 . 


1. 

192^ yds. ; Rs. io8. 8 as. 


2. 

• 

Rs. 27. 6 as. 5 p. 

3- 

Rs. 5803. 8 as. 


4. 

203 bghs. 

5- 

3267} 


6. 

Rs. 5. X p* 

7. 

42 ft. by 7 ft. 


8. 

Rs. 9936- 

9 , 

, 6300. 


10. 

Rs. 126, Rs. 64- 12 as. 9{ p. 

11. 

Rs. 521. 9 as. 4p. 


12. 

16 ft* 8 In. 

13. 

29II cub. in. 


14- 

1000 os. 

IS- 

Rs. 31 1. 0 a. 741 P- 


16. 

;fi20. iSr. 

17. 

t266|. 

18. 

16 ft 

19- I2i. 

sa 

Rs. 25. 12 as. 8 p. 

21. 

Rs. 1584. 3 as. 22. Rs. 19* 3 

«3* 

1030900 ^ 

»4. 

3562511*. 3S- Ri.«»3. rw. 
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ANSWERS. 


Examples; XXXII. Cage 47. 

I. £$2. IS , 9H^. 2. £ico, ISI. 

3. Rs. 2970. 10 as# 3} p. 4. Rs. 80. II as. 2^^ p* e 

5. ;^ii03, 15^. 6J^. 6. £ is > 7 H 

7. Rs. 4199. II as. 7 p. 8. Rs. 1160. 9 as. 8^ p. 

9. Rs. 47. 14 as. 3 p. If * Rsi 1463. 4 as. 4 p. 


Examples XXXIIl. Pages 48—61. 


I. 

I : 2027520. 

2. 

I : 6400. 

3 - 

I : I 

3824. 

4 - 

<i). 

144 : 175* 


(2). 

7:576- 


( 3 ) 

40 : 121. 

5. 

16 :< 

?• 

6. 

5:4. 


7. 

4 ! 9 - 

8. 

188 t 

187. 

9. 

a : 3 - 


la 

No, 

no, yes. 

II. 

6859 

: 125. 

12. 

125 : 

8. 

14. 

5:6. 

* 5 - 

8 ••9 


16. 

I : I. 


17. 

Rs. 

1234. 

18. 

79*0 

shillings. 

19 - 

10 gallons. 

20. 

25 : 

24 - 

21. 

(i). 

1*9!. 


(*). 

Rs. 1136. 

IS as. 3 p, 



( 3 ). 

1234. 


(4). 

261 kathas. 

( 5 ). 

32666I hrs. 


(6). 

7y^ kanchas. 


( 7 ). 

2 dand 3 s 

13 pals. 

(8). 18'. 

22. 

(I). 

20-5. 


(*). 

34K 


( 3 ). 

12 lbs. Avoir. 


( 4 ). 

320 sq. yds. 


fe). 

1000 kilog 

(6). 

■ — - — Q in. 

39370-8 

a 3 - 

(D- 

i - 


(*). 

4 as. 


( 3 )- 

ig chts. 


( 4 ). 

11 sq. kths. 


(SI- 

12^ 


(6). 

^ cub, metre. 

24 - 

97 yds. 

as- 

RS. 

126. 10 as, 

> 8 p. 


33 & 1 a. p. 

26. 

56 days. 

a;.- 

18 yds,. 

28. 

Rs. 

29 

I4J. 

5W- 

30- 

Rs. 

359000a 

31- 

62 fu 6 uk, 

32- 

Rs. 324. 

33- 

Rs. 

3750. 

34- 

H 

hrs. 

35- 

220 

I 107. 

36. 

6 days. 

37- 

8 oc» 

38. 

3-izt. 

39. 

Rs. 

216w 

40» 

i8y. 

Ai- 

i*4r« 

42. iS 


43 . «*«»• 
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44- 

47- 

50. 

sl 

56. 

S7-* 

58 

€o. 

6 u 

62. 

63- 

64. 

65 - 

67. 

69. 

70. 

71. 

72. 
74. 
76. 
78. 

8a 

# 

Sa 

S5* 


231. 

19 days, 
4I>. 

65 men. 

V 47" to t 


4$. 5 hra. • 46. 6| day*. 

48. Rs, 200. 49- *0 men. 

•51. Rs. 157*6. ^S*. ;t*36®9- 

54. 14576*. SS. •5a36c«’>.T6s. 

at 8 P.M. on Toesday. 

At I A.M. on Monday weak ; ih. 13' ANt.* 55 
^g/»^ 59. %x h, 28V A.M. 

At 4 A. M. on Tuesday. 

3 k. 49^1} min. A. M. 

At I P.»t. on April 24, 1-896. 

20 days ago ; 880 days. 

The faster must be put back i6t^ min. or the slower put forward 

16 min. 


12-30 P.M. on June 6. 

8/0' P*^t 9 P M. 

2HH >oin. 

(I). S4 A' I»»‘ »o J 
(3). 5*' »”6 SW past '® 

(t). »7A' an6 58ii' Pas‘ 7 
30/A min. past 3- 
i' S9J • to X P.M. 

It gains X) min. 

9 min. 

330 yds. 

Ct 493. 

93*e<*- 


66. 10' past 9 P.M. 

68. After 36 days. 


(2). 21 A' past >0 S 


83 

Sfi. 


73- 
75- 

77. 

79u 81 min. 
81. 57- 
A by 5081 yd*. 


(2). i3iV' Pa*t 7- 

53 JH' pa*t 4. 

I min. division put back. 
176 yd*. 


88 . 

^1. 


^in3'37*. Clnz’sor. 
jllqrifoydi. 89. ilRnpe*. 

sif'days. 9 *- *500 


84. 17576*. 


90. I®. 

93- S«4. 


w 

lOlwnnd^iinApwhwt*. 95* 9l Tt "t* 



z 


AN8WEHS. 


c 


96s 

(i). 4 randiar 

; 

(2). sV and i6l' 

'• 97. 

4 mil- 

98. 

4$^ min. , 

99. 

30 mi. an hour. 

lOO. 

61^ mi. per hour 

lor. 

i6\ mi. 

102. 

10 hrs. 42'. « 

103. 

10 hrs. a day- 

104. 

26 ft. * 

105. 

36. 

106. 

3008000.^ •• 

107. 

1832. 

108. 

Rs. 5. 2 as. 

109. 

10*73 

no. 

9iiirs. 

111. 

372. 

1 12. 

7 hrs. 

II 3 - 

42. 

1 14. 

101 fl^4 in- 

115. 

6 as. • 

116. 

Rs. 4036. 8 as4 

117. 

* 035 - 

118. 

Rs. 154O1. 

1 19. 

64. 

120. 

Rs. 33 12 as. 

I 2 I. 

7 hrs. 

122. 

255 - 

J23. 

792 yds- ; 7'. 

124. 

464. 

125. 

hrs. 

126. 

jfi68oO. 



X27. 

Rs. 322560. 

126. 

Rs. 2240. 

129. 

Rs. 3400. 

130. 

;f 2447 . 

* 3 J* 

Rs. 5000. 

132. 

Rs 3588. 

* 33 * 

;f2S000. 

* 34 * 

1 las. 6} p. 



* 35 * 

;f2l6oO ; ;tlS300. 

136. 

Rs. 28800. 

137. 

28*8 in • 

138. 

tV seer. 

*39 

1610 ft. ; 305*9 

ft. 


140. 

1 1 ‘9 years nearly. 






Sxampl«» XZXIV. Pages 61 , 62 . 

I. £in. tir, 3d., £jj. os. jy., £ 12 $. t4s. 'jd., £173. 19s. sy.. 
£2. ts. 2. 56 lbs., 1700 lbs. 

3 - 137 - 4- S mds. 9 seers. 

5. Oxygen iiio lbs., hydrogen 138 lbs. 12 os, 

6. Rs. 750. 

7. The radius is divided into 3 parts whose lengths are 4 in., 6 in. and 
8 in. 

8. 35 moidoics, 43 sceieigns, 70 half-goineas, 253 lialf<rowi».* 

9 - 1564. 

la 120 moidor^, 340 guineas, 560 sovereigns, 780 crowns. < 
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Examples XZXV. Pages 62—66. 



10456783750. 

2. 

•49-856 per cent, of oxygen, 

, 43-265 per cent, of 

• 

Sirbon, and 6*879 per cent, of hydrogen. 3. 

42 : 31* 

4- 

11^ per cent. 

S- 

55 per cent. 

6. 

Rs. 13440* 

7- ‘ 

30I per cent. 

8. 

Rs. 37. 8 as. 

9- 

10 : I. 

lO. 

47 H per cent. 

11. 

Rs. ^> 0 , 

12. 

4 : 7- 

*3- 

80 weeks. 

14. 

i 6 s. 

15- 

^ 1309, /} 1316. 

1 6. 

6^ per cent. gain. 


17. 

Rs. 5. 5 as. 4 p. 

i8. 

Rs. 592. 8 as. 

19. 

12 per cent. 

20. 

26 per cent. 

2f. 

30. 

22. 

15 fg per cent. 

23- 

R.S. 400. 

24. 

8i:t per cent. 

25. 

Rs. 52. I a. 4 

p. 26. 

Me loses g per cent 

27. 

Rs. 17. 8 as , Rs. 20. 

28. 

Rs. 500. 

29. 

95 : 123* 

30. 

48 : 129 j 27 per cent. 


31- 

He gains 35 A 

r per 

cent. 


5 for 3as. ; 1840. 

33- 

SI : IT. 





34. 

35 1\ P« cent. 

35* 2 : 3. 

36. 14 years. 

37* 

9 yr% 6 mo. 


38. 12^ yrs. 

39- ] 

Rs. 24. 

40. 

96®. 



* 



Examples XXXVI. 

Pages 66, 67- 

I. 

R.<!. 68000. 


2. R.». 6ooOj 

Rs, s<xx), Rs, 5000. 

3- 

Rs. 1500. 


;^I5I7. 5^ 

£664. ly. 


5* 

Rs. 1680, Rs. 

2025. 6. 40. 



fr 

Rs. 2784, Rs. 

2380. 8. Rs. 3S2Q, 

R*. 3080. 



Examples ZXXVII. Pages 67—69. 


t. •7th September, 
3 - 6. 

6. Rs. 8oo. 

9- 5 yenrs. 


2. 

2l years ; 9| per cent, per annum. 

4 < 

3 h 

5. 10 years. 

7. 

Rsl'Soo. 

8. Rs. lOOQ, 

la 

1 1 per cent. 

II. ^3 years 



ANSWKBS* 


I 


« 


12. 

3 years. 

13- 

Rs. 7300. 

14. 

4*5000; 3i per cent 

IS- 

5 years. 

16. 

i^Sooo. 

17. 

Rs. 10000. 

IS. 

Rs. 25000. 

^ 20. 

25 years. 


C . 


« 


Examples XXXVni. Padres 69, 70. 


1. Rs. 99. 5 as. 6 p. 

2. 

/70. II j. Sd, 

3. Rs. 183. 9 as. ii-8o8 p. 

4- 

£254. 145. 6d. 

5. ;^:6325. 

6. 

Rs. 438. 0 a. 5 p. 

7. Rs. 390625. 

8. 

Rs. 31250. 

9. Rs. 6492. 14 as. 10-176 p. 

10. 

;^4096oo. 

11. Rs. 32000. 

12 . 

Rs. 1000. 


Examples XZXIX. Pages 70—72. 

I. Rs. 2500CXX). 2. jfS29. 7 j. gd. 

3. 5 years hence. 4* per cent. 

5, Rs. 807. 5 as. 4 p. 6. 7 years. 7. ^625a 

8. Rs. 142100, 4^ per cent. 9. Rs, 700. 

10. £z$0, II. Rs. 16000. 12. ;f700. 

13. -5*8 offer. 14- 200 ; 203 ; Rs. 25. 

15, Rs. 1295. 6^ per cent. 17. per cent. 

x8. ;f73i* *9. Rs. 2. 4as. 20. £siiS- 


Examples XL. Page 72. 


I. i7ol.days. 

2. 

After 8 months. 


3. After 5 months. 

4* 

After 22 months 


5. 27th of May. 

6. 

5th of March 1892. 


examples XLI. 

Poffes 73—78. 

« 


I, io6i ; Rs. 2%ooo. 

3. Rs. 954, 7 M. 8 p. 


2. Rs 17200. 
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4 

The Mnnici^al Debentureb ; 

a 

Rs. 61285, Rs. 45864. 

5 - 

Rs. i6oo. 

• 

6. Rs 122. 7. Rs 108. 

8. 

• 

Qecrease of Rs. 10. 

9. Rs. 107^ 

[0. 

Rs. 109. 7 as. 

IX. He loses ; Rs. 21182. 

12 

Rs. 3e8o, Rs 6420. 

13. Rs. 105. 

14 

Rs. 31065. 

15. Rb. 3840, Rs. 3000. 

i6. 

Rs* 9 A-- 

17. Rs. 45 ; increase of Rs. loa 

i8. 

Rs. 15000, Rs. 13000. 

19. Rs. 28602. 

20 . 

Rs. 1680. 

21. 

22. 

Rs. 10000000. 

23. Rs. 2891933- 

24 . 

Rs. idoo. 

25. 4 : 3. 26. 6 per cent. 

27 . 

Rs. 40000 stock 

28. Increase of Rs. 7$^^ 

29. 

Rs. 32000 stock ; Rs 85. 

30. Rs. 10920. 


Examples XLII. Faffes 76, 77. 

1. 

loi : 16. 

2 36 seers of each kind. 

3 * 

40 mds. and 24 mds. 

4. 52 seers of cow’s milk and 26 srs. 


of buffalo’s milk ; 2 as. a 

seer. * 

5 - 

I, 3 » 3 - 

6. 10 seers. 

7. 

3 , 4 t 23 - 

S, 20, 25. 6, 7. 


Bxamples ZUH. Pages 77, 79. 


Rs. 13473 - 3 as. 8 p. 

2. Ks. 13. 9 as 4 p. 

3. 

•js. ea. 

4 I2^rf. a rupae. 

5 - 

Rs. la 2 as. up. 

6 Rs It. 4as 8p 

7. 

» i3i^. a rupee. 

8. Rs. 105 12 as. 

9 - 

Rs. iS. 

10. He gams ^^32. I3jr. 

XI. 

Directly from St. Petersburg. 

18. 

The cfrcoitoas renuuance. 
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ANSWERS. 


I. 

4- 

6 . 

9- 

II. 

13- 

IS- 

17. 

19. 


1 . 


4. 


7. 


9 - 


. Examples ZLIV- Pages 79, 8D. 

•00CXX3I. ^ 2. 3S. * 3* 6. 

705600. 5. (I). -25 ; (2). If 

3600 ; 60. 7* 5 ft. 3 in. 8. 3500 ft. 

357. 10. 27 in., 18 in., gin. 

65 ft., 26 ft., 30 ft. 12. Rs. 4. 13 as. per maund. 

12} in. by 6i in. by 4J in. 14. gj per cent. 

;fi825 ; 5 per cent. 16. per cent. 

311 yds. 4>5 in. 18. 5^ ft- 3 in. 

3 ft, 6*43 in. 2a 160 miles. 

Examples XLV. Pages 80, 81. 

•000000003. 2. II. 7* 

•07 ; If 5- 84 ft. 14 in. 

Si ft. 8. 4l ft. 

^^78125 ; 4 percent. 10, 9 ft. 2-9 in. ; 170 sq. ft. 96 sq. ia. 'f 



APPENDIX B. 


*•!«- 

Examples I Page 1. 

i. (1). 16009. (2). 1900705, (3) 6704371 

(4). 5400000709809. (5). 2, 345.678.912,345.678, 9‘*.34S.<578 

5 (i). Nine hundred and eighty seven millions, six hundred ind 

fifty-four thousand, three hundred and twentj^one 

(2). Ten thousand two hundicd millions forty ‘thousand five hun* 
dred and six. 

<3). Six thousand and six millions, six thousand and six 

(4). Five hundred and fifiy‘five millions, five hundred and fifty five 

<5). Five hundred and seventy eight billions, nine hundred and 
twelve thousand three hundred ami fotiy^fivc roilhons, six 
hundred and vcventy'Cighl thousand nine hundred and twcKc 

3 . (I), ecu. ( 2 ) vcccc\< 7 i ( 3 ) xxviiLX 

(4) . MMMDCCCI.XXIV (s). CCCI3D3 

4. (U. 24. <*)• 70- ’ (3) 96 <4). 1002. 

(5) - 937- 

ExamplM n. Pag« 2. 


t. 

44- 

2 165. 

3 

• 

4 . 

2777220. 

5. 4890335544 6- 84. 


102. 

8. I79«2- 

9. 966786368 Rs. 

IQ. 

«s; *75 ; 

108 ; 93 i 49« 



• 

Examples HL 

Paces 2, 3 

t. 

1714* 

a. 333333- 

3. 909090909. 

4- 

«99a. 

j. i9S94tie«. 

6. 141238, 


10 
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7 36S0 Ks. 8. 4foo Rs. 

TfJ- 1793; 27^ years old. 

Enamples IV. 

I ■ 53433963549807. 

3. 604S0. 

5. 9018009. 

7. 205,158,958 feet. 

9. 3780 manfTocs. 


9. (i). 78G3. (2). 17773 - 

Pages 3, 4- < , 

2. 6603400400. 

4. 24981. 

6. 2580 miles. 

8. 30,542,400 seers. 

10. 17,280 boys; 69120 Rs. 


Examples V- Pages 4, 5- 

1. 6172S394, rem. i ; 41152263 ; 30864197, rem. 1 ; 24691357, rem. 4 ; 
20576131, rem. 3. 

2 3350969, rem. 6 ; 2932098, rem. 5 ; 2606309, rem. 8 ; 

2345698, rem. 9 ; 21 3243 5, rem 4. 

3 288065, leni, 9 ; 265906, rem. Il ; 246913, rem. 7 ; 

230452, rem. 9 ; 216049, *‘em. 5. 


4 - 

58o<)73I3 ; 

54869684, rem. 9 ; 519S1806, rcni. 

7 ; 49382716, rem i. 

5 - 

300066755. 

rem. 222611994. 


6. 

18182427747, rem. 98673. 7. 66554433. 

8. 7947 

9. 

70. 


10. 47740148 seconds. 

11. 400 men. 

12. 

Rs. 59S5a 






Examples VI. Page 5- 


1. 

(I). 

S. 

(2). 8. (3). j6. 

(4). 18.. 


( 5 )- 

16. 

(6). i8. (7). 252. 

(8). 72 . 


( 9 )- 

6. 

(10). 32. (II). 4. 

(12). 6. 

2. 

(1). 

48. 

(2). 2520. (3). 

2520. , 


( 4 ). 

16S0. 

(5). 300. (6). 

128. 


( 7 ). 

2940. 

(8). 1080. (9). 

7 *- 


(10). 

1260. 

(ii). 1890. (12). 

7560. 



ArPBNDIX.B, 


.5. AiVer 1680 min. or 2S hrs. ; 840, 536, 240, 168, 140, 120, And 
105 times. , 

4. 120 days. 3. 7. 


Examples VII. Page 6. 


f- (0. 

; 

*«1 . 
a » 



( 2 )- 

Y 

• 4 « . 

} •If 

rt 

1 • 

(3). 

\V ; 

V/- ; 

1 fl 1 

8 1 <T 
■14 - 





(4). 

V'; 

V- : W ; ’.V : ‘ 

V ; 

W 

000 

1 0 ■ 


(5). 

-W ; 

; 

\V : 

iO • 





(6). 

•r ; 

; 

*r : 

949 . 

A $ 

87. 

. So. . Jan 
» J 0 » 11 

; Y/- 

(7). 

V- ; 

; 

IRO . 5180 . 

4 > a ) 

M" ; 

S 

; *?'• 


(8). 

Mr , 

Mr 

; 

; Mr i 

’ir 

! ’?r 

; ; 

. (I). 

3- 

<2). 

5- 

(3)- 

3' 


(4). 3 

(5) 

e 6 ). 

3- 

o). 

IS- 

( 8 ). 

19 . 


( 9 ). (lo). 

(n). 

8. 

( 12 ). 

4S- 








Examples VIII. 

Pages 6 

-s. 


• <i). 



<2). 

2]. 



(3) 

21- 

(4). 

2|- 


(5)- 

2i. 



(6). 

3i- 

(7). 

2H^ 


(8). 

• 

5- 



( 9 )- 

7i 

(la). 

7- 


(n). 

I • 



( 12 ). 

ijr or M 

( 13 )^ 

7' 


( 14 ). 

lou 

or 10 ^. 

(15)- 

SsB V ■ 


7ir 


<I7)- 

lou 



( 18 ). 

3- 

’(19). 

4m^ 


( 20 ). 

7 tVoVo- 




{!). 



( 2 )' 

1 1 

4 ‘ 



(3)- 

Y- 

(4). 

V. 


(5)- 

4,1 



(6). 


(7). 

V- 


(8). 

u- 



I9). 

'jV • 

<IO). 



(II). 

Y*®- 



(12). 

W' 


w- 


(14)- 




(13)- 

w- 



so 


AKBWBBer. 


( 16 ). 

0 • 

(i»). 



(i«). 


(19)- 

li'jpjO.a, 

(20). 




( 0 - 

»■ 

T5.' 

. <*>• 

41- 


( 3 ). 

ii- 

c 

U)- 

* 7 

1 Iff* 

(5). 

v**. 


(6). 

1 

iV(r- 

(7)^ 

7 9. 

(8). 

i9?»iaa 

1 ^ to 


(9). 


(la). 


- (II). 

’AW- 


(12). 

“VAV»'- 

(I). 

5f- 

(2). 

t- 


( 3 )- 

5?'- 

(4). 

?n- 

(s). 

Vi'- 


(6). 

1. 

(7). 

5?J. 

(8). 

¥- 


(9). 

Tl**. 

(loX 


(ii). 

t- 


tl2). 

V- 

(13)- 

1* 

(u). 

}J5I. 




( 1 ). 

«' 

( 2 ). 

f. 


(3)* 

15?- 

(4). 

Ht' 

(s). 

5J. 


^6). 

tf- 

(7). 

iVi* 

(8). 

t- 


‘(9)* 

B »15» 4?- 

iio). 

11- 






(I). 

?S, !J. Si and !J. 

( 2 ). 

iVr, 

. iVrf 

A*f> and A*s 

(3) 

90 - * \ 

iMfff I8ff> 

iVd. iV» 

and AV- 




(4). 

itlil. CS 

(!i iilwf 

J!SS. 145*, 

aWo 

and AVa- 


(5). -sVA. sW. iVA. A’A and »,’A- 

>6). /AV »VAf» iVAj iaiiFf »Jts»ndj5&. 

(7). S», is*. and H8. (8). IJMliandfj;. 

(9)- ISJi V.V an'lW- (io>. A> if and IS* 

(II). its, J5!. JSX and UJ. ( 12 )- JS, AV. W ««» A\?- 

7. In order of value ihe fractions- stand ihni : — 

(l). J, » ami U). J, A a»wi J- 

(3)* S> A Sind 

<4)* i®o» if iV wwl A- CS)- TbefraciioiBai^cs«wt«tsiI«f^ 
{t}. h S» i» 2 »' t7)- A» ^ i . 

lis> tA 9> YQtfinf and t^Avv* , „ ^ 
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W- ’ft. 1. I ^ 


<il). 4i. f of 3^» t 1 of t- 

• 


^ 12 ). Ah i of $ and f of 

U» ^ /tf of i- 

•(iV 1 !. ?. M. A. Aand 



( 1 $). Jofl 3 *, 

9 l» 1* I of I, iS and 1 of f . 


Examples IX. 

Pages 8, 9- 


(I*. iM- 

( 2 ). fM,. 


( 4 )- sft- 

(5)- I- 

( 6 ). Illfl. 



(i). i)iSt- 

( 2 |. IlU- 

(3)- mH- 

(4). *?- 

(5). m- 




(t)- 

<l). 4lJ- 

<3)- Si- 

( 4 )- >9ft- 

($). SftV- 

( 6 ). «. 

<7) >»H- 


Examples X- 

Pages 9. 19- 


(M- a- 

( 2 ). 20 il- 

( 3 >- 9l- 

< 4 ). 

(S). * 6 i- 

< 6 ). ft- 

<7)- 41- 


2 . (i). By 2 ft- 

■ < 2 ). f. 

<3)- •?- 

(4'- 7- 

(S)- »H- 





ExanplM ZI- Page 10- 


(I), /ft- 

’ ( 2 ). 26 . 

< 3 )- Mini- 

< 4 )- 159 III. 

(S)- 4- 

<«>. Ift- 



(t). I- 

( 2 ). 4*»- 

fy*- 43M- 

( 4 ). 14863 . 

(5)- »7H- 

( 6 ). IS677*W- 


3 - («)• h 

(*)• /r- 

(3»- 4- 

( 4 )- >il«- 

<S>- 

( 6 ), 2500 . 

( 7 )- 4411- 


« 

Szamplss XXI. Page 11- 


Hi a- 

( 2 ). ift- 

43). li- 

<4). I»- 

<5) 

(6). 

ft). a/ft. - 

.48)- » 



ANSWERS. 



( 9 ). 

I2H?. (10). hli- 

(II). 29. 

(12). Iieimi- 


( 13 ). 

46 VVW 5 * 



2. 

(1). 

I. ^y. I. 

( 3 ). lA- 

U)- 3 p 2 f. 


( 5 ). 

(6). tSi- 

< 7 ) IHJ. 




examples XIIL Pages 12* 

13. 

I. 

(D* 

• 5 - (*)• ' 9 - 

( 3 )- - 23 - 

( 4 ). ‘ 57 * 


( 5 ). 

■007. (6). 000065- (7). ‘26s- 

(8). *000865;. 

2. 

(I). 

i- (2). 17- 

( 3 ). 32. 

(4). I 045> 


( 5 ). 

•045. (6). *0065. 

(7). -00057. 

^8). 05. 


( 9 ). 

•Ql. (10). *00002. (n). *0007. 



(12). 

000000000009. 

(13). .OQOOI. 

^14). I. 

3 - 

(0. 

(2)* A- 

( 3 )- A* 

(4)- tA. 


( 5 ). 

A- (^). 

( 7 ). tAif* 

(^)- A^.- 


( 9 ). 

2 A- 2 ^ 5 ^^. 

(I»). 8W(f. 

(12). m 


( 13 ). 

looo^ffW 

(* 4 ^* tAWfif- 



( 15 ). 


|i6). 4 TATTr* 


4 - 

(I). 

4 t 4 ^ » 4 ^® » 4 ^®^* 

(2). *2, 2, 20, 

, 200k 


( 3 ). 

2 , 20 , 200 , 2D0a 

♦4). 3POOO.3, 

300003. 


( 5 ). 

1230 , 12300. 



5 - 

(I). 

*002 ; <XX)02. 

<2.). 0*134 

; <xtti 34 .. 


( 3 ). 

254-61 ; *025461. 

(4). I23.4SO07 ; I2-34S0O7. 


( 5 ). 

.071314 ; .00071314. 





examples- ZIV^ Page 13. 

1. 

(1). 

»3S3-9849. (»)■ 

1035.0227. 

(3). 855-288. 


( 4 ). 

745-7961- (s)- 

4»^’877686k 

0 

2. 

(0. 

456-7308. {*). 

•135796^ 

(3V 3 X 0 C><» 54 $. 


(4). 

J 115 - 083 - (5>- 

l666‘66S- 
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(2). 784 * 5 I- 
(5), 3060200090003. 

Examples XV. Page 14. 

(2). ri 4 - 


tO- -moss. 

(4). -815088. 

• 

<»). IS6. 

(4). i-m. 

(I). 2 - 7 - 

(4). I- 999998 - 

( 1 ). 43 - 934 - 


(l). 400 - 824 . 

(4). 2672-3970- 

(I). I. 

(4). -16. 

(I). -243000. 

(4). 24-749569*95- 


(5)- 599959-9964*- 

(2). 3 - 96 - 

( 5 )- 

(2). 43 * 55 - 
(5). 401-6492. 


(2). 1256-4035- 

( 5 >- 97 - * 75344 - 

(2), .000000064. 

(5). .000000081 

(2). 20206816. 


► 

(3). 100-777062. 

( 3 ). ** 4 - 

(3). 6 - 993 . 

(3). 10340*. 

( 3 ). -040755- 
( 3 )- 3*36- 


u)- 55**73760. 
(5)' >S*66586oo943* 


(4)- 567745- 

Bxamplefl XVI- Page 14:- 


Examples XVIJ- Page 15- 


(*)- * 4 - 

(4). 6006000. 

(7)- 3000. 

(10). 6-006. 

(*)- o. 

(4). 300000. 

*(i). 1568627450 - 

(3). .0906009 


(2). 2200. 

(5). 156*50- 

(8). 41000. 

<ii). -0256*56. 
(2). -0006. 

<5). 44046. 

(2). 00015625. 

( 4 )- « 6 - 74*7 


( 3 )- *0- 
(6). -SSS*. 
(9). 600600. 
(12). 5060000. 

(3). 1032000. 


( 5 )- 4476-25- 


32- 


5. •0032. 


6 . ' 22 . 



ANBWBBS. 


Examples ZVIII- Pages 16, 16- 


(I). 

1 - 07 S-, -625; 

-21875. 

(2). 

•64 ; 

•31*5 ; 3 -* 6 . 

( 3 ). 

• 47 *; -* 37 ^; 

15 - 8 . 

(4). 

x-25 ; 

! - 35 - 

t 

( 5 ). 

-6; 3-1171875 

: -008125 ; 

4*0064. 

• 

€ 


2. (I). -30769 ; -53333 ; -90909. (2). -09375 ; -96875 ; 7-0428&. 

(3) . .00664 ; -03808 ; -2142& ; -45454- 

(4) . .81818 ; -53846 ; -42857 ; .33333. 

(5) . -01666 ; -83333 ; -69696 : -77777- 

3. (i). -3 ; -6 ; -7. (2). -5 : -8; -171; -027. 

(3). -69 : -72 : -03^ (4). -3045 ; -639 ; -857142. 

(5). -461538; -000036; -238095. 

4» (•)- Si {i S- (*)- T?r> ^Afi AVi AjJ- 

(3) - a/»i» tISij iVffViftf- 

(4) - 2i|ilSJU. 36SS. 8S3nS. 

(5) . I234fM‘l. 22lsV»V’s. sSn- 

Examples ZIZ- Pages 16, 17- 

1. (I). -001235 : -095872. (a). -983218; -ooooSS. 

(3) . -**3457 ; -102030- J4)- .76543* : -987654- 

(5). -090807 ; -554467- . 

*- (»)• 54-747*7- <*»• 12-14271. <3>- 3*35556- 

(4) - 1-87370. ( 5 ). 3-81824. (6). 49'a983*- 

(7)- 156 51148. (8). 36363 ; -04392. 

(9). -86825 : -005861 (10). 2.29729 ; 9-66222. ‘ 

(It). 35**08564 ; 31.79179. 

(12) 49 i >-145- (13X -05763. (14). I 

Examples. EX Pages 17. » * 

>- (*)- 4935 P-i Rs. $ 2 . 1 a. 4 .p, ( 2 ). 30714 fk » Rn. 253 . 2 as. 

<3)- 783*^ i 6 s. Sd. (ii. 3496^. } £t 6 . lu. zi. 
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(5) * 53400rf!. ; 89 half^guineas. 7s. 

(6) . ;^I98. Js, 6d, ; 620 crowns 

(7) * 19272 grains ; § oz. 2 dwts. 27 grains. 


• (J). 

5974 dwts. 

(10). 

16744 i>oimds. 

fl2). 

1250 seers. 

( 14 )- 

X13 miles 1120 yards. 

(16). 

62 acres. 

(18). 

20360 hats. 

(20). 

11488 chataks. 


(9). 8s Ifi'!. 8 oz, 9 dwts, 
(11). 161124 kanchAA. 

(13)- 339537 yftfds 

(15). I4ai7i *q- yd*- 
(17). 266112 cub. iqches. 

(19). 7 krose# 839 dhanus 
(21). 210 bighas. 


2 4520 pice. 3. 7862403 seconds. 4. 240ooo</. ; ^^40. 

5 1638400 acres ; 293 bighas. 6. 128187 rupees 

7 138519 pies. 8 ftS3054i. 10 as 8p. 


Szamples XXL Pages 18—20. 

1. (I), jf 27 . 6 j. 3 ^- (»)' j£M 5 S^ 

(3). RS1908. 6as. 6p. (4)- 16032 4as 9p 

(5) . 164 tons. 8 cwts. 3 qrs- 14 lbs. 

(6) . 1494 mds. >33 seers, 7 chls. 

(7) . 1 16 days 16 hours 16 mins. 

(8) . 2337 bighas 10 kathas *3 chts. 

{9). 238 ac, 2 ro. 25 po. 4 ft. 80 in. 

(10). 42 weeks i day 18 hours 34 roins. 39 secs. 

2. il»9i56. 4 as. 8 p. 3. B» 123 . 140^' 7 P 

4. RS9091. 12 as. 3 p. 5. Reii982. 8 as. 10 p. 

6. 78 mds. 2 seers. 

• SxamplM ZXIL PagM Al-SZ. 


I. (i). Ssio. 3 as. 3 p. 
(3). Rsfio. 8 as. p. 


(a), 7«». aip. 

(4), 9sts.3m.14p. 



:-)6 ANSWERS. 

(5)- ;^249- *7^- * (6)- jf70- 

(?)■ £15^ Ss- id. ( 8 ). £20. 3s. liar. 

(9). 208 mds. 10 seers. 7^ chts. ' 

e 

(10). 230 tons. 18 cwts. I qr. 4 lbs. 


(n). 

685 bighas. 

3 kathas. 2i chts. 

(12). 

6 ac. I ro. 

3 po. 14I sq. yds. 

( 13 )- 

52 hrs. 51 

mins. lo^ secs. 

(H). 

17 weeks l 

day 14 hours 59 mins. 

(IS). 

8911 miles 

I fur. 3i po. 

(16). 

3 lbs. 2 oz. 

3 dwts. 9 grs. 


2. ftS 2 o 86 . 2 as. 6 p. 3-1 year 3 months 10 days. 

4. RS31343. 12 as. 8 p. 

5. 480 guineas is the greater and by jf 14. 

6. Satis has more than Prahbash by K. 1. 2 as. 8 p. 

Examples XXin. Pages 22, 23. 

I. (i). Rs. 84. 13 as. 1} p., Rs. 141. 5 as. 10 J p., Rs-. 254. 7 as. 4} p, 

(2) . Rs. 607. 5 as. 4 P> » 1062. 13 as. 4 p. , Rs-. 1214. 

lo as. 8 p. 

(3) - ; ;fi97. i6j. gti. ; ^310. 17J. gd. 

(4) . ;^243- 3^- iiK* ; ^^389. 2s. 4d, ; ;f486. ys- lid., 

^583- I 3 J- 61/. 

(5) . 69 mds. x8 srs. 6 chts., 1 15 mds. 30 srs. 10 chts. 

162 mds. 2 srs. 14 chts., 185 mds. 9 srs. < 

(6) . 13 tons 16 cwt. 3 qrs. 4 lbs. , 19 tons 7 cwt. 2 qrs. 

30 tons 8 cwt. 3 qrs. 20 lbs., 33 tons 4 cwt. i qr. 4 lbs. 

(7) . 218 bighas 19 kathas 10 chts., 243 bighas 6 kathas chts., 

291 bighas 19 kathas 8 chts. , 389 bighas 6 kathas. 

(8) . RS568. 7 as. 10 p. ; R;s 636 . ii as. 4 p. 

( 9 ) - ;fS 4 i- ax.'ioirf. ; £1236. Ot. 
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(10) . 2758 ac. 3 ro. 8 po. ; 3950 He. o ro. 16 po. 

(11) . 1893 yds. 2 ft. 3 in. ; 7272 yds. • 

(12) . Rs. 295. 6 as.*3 p. ; Rs. 406. 3 as. 6 p. 

* (I 3 )- £i 9 H- 4 ^- 7 W- , ly' SK 

(14). ;f 26367 . (IS). £545695- »• 


2. 

Rs. 85. 15 as. 3 

Rs. 1857. 3 as. 4. Rs. 125. 

5 - 

Rs. 2323. 3 as. < 

5 . Rs. 1977. I a. 4 p. 7. Rs. 10125. 

8. 

Rs. 258940. 





Examples XXIV- 

Pages 23, 24. 

I. 

(»)• 

Rs. 76. 2 as. p. , Rs. 

57 . I a. iij p. 


(a). 

Rs. 1061. 13 as 

4-11 P- . 

Rs. 646. 5 a.s. 4l:l p. 


f 3 )- 

jC^S' 4 ^* 

: £60. 17s. 8u</. 


( 4 ). 

;fl 276 . Sj. 2 iia. : i :389 

. 2 S. 


(s). 

352 mds. 0 .srs. 

chls., 

74 mds. 19 srs. chls. 


(6). 

132 miles 6 ft. 

uApo- » 

55 miles 5 ft. po. 


( 7 ). 

1 38 days 8 hrs. 

21 mins. 

31I sees. , 23 days 3 hrs. 58 mins. 



secs. 




(81. 

31 tons 5 cwts. 

2 qrs. 3l 1 

ll>s. ; •> tons 8 cwts. 1 qr. XI lbs. 


(9). 

Rs. 2374. 9 as. 

3i p. j Jis. 237. 7 as. 3!J p. 


(10). 

Rs. 236. 11 as. 

iirW p* ; 

Rs. 23. 10 as. 9 i"Wu P* 


(II). 

«o 3 t\V». 


(12). 

2. 

Rs 11 

I. 8 as. 4^ p. 

3 - 

120 bighas 13 clits., 26 chts. rem. 

4- 

Rs 19 

. 10 as. 3f p. 

5 - 

3. 14 as. 10 p. 

•6. 

asat? 

maunds. 

7 - 

Rs. 33. 4 a»- JoK p. 

8. 

Rs 1532. bas. 4U P 

9 - 

18496 maunds. 

10. 

Rs 2. 

Sas. I,VP. 

II. 

Rs. 5. 12 a.s. 


156 pieces 





Examplet ZZV- 

Page* 24, 2S. 

I. 

(I). 

Rs. 3. 11 as. 0 

P- 

(2). Rs. 6. 9 as. 6 p. 


(3). Rs. 10. 12 as. I p. (4). it*- •- ‘*P- 
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( 5 ). Rs. 2. 9 as. 3 p. • 

(7). Rs. 7v 15 as- ” P- 
(9)- £i 4 - t4J- 7d?’- 
<\i). £iS. ifs. id. 

(i 3 )-* £3^ 14^* id- 
( 15 )- £i^ 19s- 9 d. 

(17). llcwL.oqr. 13 lbs, 
(19). 22 clays 19 hrs. 36 min. 

2. (0- (2). - 7 . (3)* 


< 6 ), Rs. 4. 4 «s. 4 P- 
(8). Rs. 12. 6 as. 3 p. 

(10). » £1^. Of. Oc/. 

(12). £2$. gs. 2d. ‘ * 

(14). £S- 17s- 4 d. 

(16). £1. 2 S. id. 

(18). 8mds. 6 seers 12 chls. 
(20). 46 yds. 2 feet 4 inches. 

( 4 ). H. ( 5 )* Si- 


3 - A J *316. 4 - *089285714 ; iH- 5 * A ; AW* 

6 . In order of value the quantities will stand thus : — 

(1) . i of 14 as. ; i of R. 1. ; A of K« I. 4 ai, 

(2) . f of I5f. ; J of ;^i. ; f of a crown. 

(3) . i of a maund ; ft of 3 seers 6 chts. ; ft of 14 seers. 

(4) . f of 21 yards ; ft of- 7 ft. ; | of II ft. 

(5l« I of 5 (days ; f of 20 hrs. ; 'ft of 59 min. 


Brnanpleg XXVL Pages 26, 28. 

iy» 6 ,\d. 2. Rs. 8. 10 as. 4p. 

3 * £i- 'I- 2 cwt. 3 qrs. gA 

5* £ 3 - 1^- ii^. 6. 8 months 22 days X2 hrs. 40 min. 

7. 15 bighas ijftft kathas. 8. lOf. 

9. 36205 mins. la gs. gd. 

A ‘ 

Examples ZZVII. Page 98- 


1. 

8 annas. 

2. Re. X. 8 as. 

3. 2 a$.>6 p. 

4 -. 

j^I. lOf. 

^ £S. v.itft* 

8. jf27. If. ofttf. 

7 . 

17 hra, 5 mins. 

8. 31 seen i4|.cbts. 

9. .^ifcS. 

fa 

2 0 qr. 2oAk 
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Kzftntples X^yillp Page 26. 



Rs. I 

0 a. 2} p. 2. 

Rs. 13. 3 as. 3p. 

3 . R4. 4. 4 os. *i>. 

4 . 

£t. 6s 

m 

. 2K • 5 . 

^£50 lOf. 5 l</.^ 

6. j£ii. 12X. 

• 

7 - 

12 seers. 3^^ chts. 8. 

aqrs. 

9 - 

10 . 

i^f» 






Bzamples 

XXIX. Page 27. 

h 

£it. 3 s. ga, 2. 

.fu3. 13s. 4<f. 3. 

Rs. 2. 1 ans. 2} pa 

4 - 

6 . 

5 . 

Rs. 205. 6. 

4 feet. 74? in. 

7 

II mds. 3 A seers. 8 . 

4 *. , 9 - 

41 Ughas. 93% klhs. 

10. 

j?. 






Bzamplea 

XXX. Page 27. 

!. 

Rs. i68o. 

2. Ks. 2688. 


3 * 

Ks. S333- 5 as- 4 P- 

4- 283^^ Sicca Rs. 


5 - 

£12 

lo^. 

6. Rs. 488. 4 


7 - 

4 lSI 

'ey. mds. } 2 cwl. 

3qrs. i 61 Us. 8. 72iVi J'crcs. 

9 . 

114J 

dandas. 

xo. 81312 bghs. 




Examples XXXI. Pa^es 27, 28. 

I. 

(0- 

55 sq. yds. 3 l sq- <*>■ “ 1 - 

yds. 2^1 sq. ft. 


( 3 ). 

22 sq. yds. 2fS sq. ft.* (4). 23 sq. 

yds. 5»4t sq- ft* 


( 5 ). 

7 sq. yds. 6f sq. 

ft. 



(«). 

cub. ft. 

(2)- *3iVi cub. ft. 

(3). 2 i cub. ft. 

• 

(4)- 

2t cub. ft. 

( 5 )' 75 * 


3' 

19200 sq. cubits. 

4. 60} sq. yds. 

5. Rs. 121. 

1 

. 3000 cub. ft. 

7. 2250 ft. 

8. 36 3 ft* 

4 


Bzamplee XXXIL Page 

28. " 


. . ,t»)- 

23 sq. ft. 54 »q- 

io. 


1 

(»)• 

:io6 tq. ft. * 3 * “q* *•** 7^» 8^ • • 
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(3) . 44 sq. ft. n2sq.tin. (4). 45 sq. ft. 132 sq. in. 

(5)' 395 ft- 36 sq. in. (6). 2100 sq. ft. loo sq. in. 

(7). 744 sq. ft. 130 sq. in. (8).* 1046^ sq. ft. 

(9). 3568^ sq. ft. 

yds. U ft- 

Examples XXXIII. Page 29 

1. (I). £S. io.ir. (2). ;^i89. (3). £So2. ws . 

(4) - >f23i4- (5)- 3^- (6). Ns. 615. la. 6p. 

(7). Rs. 773. Sas. 6 p. . (8). Rs. 36493. o a. 6 p. 

(9). Rs. 221. oa. p. (10). £^6y. i.v. 65 r/. 

2. £7. 9^- 7W- 3- I^s. 1239. 13 as. 4 p- 

4. Rs, 175, 4 as. 5 iVo P- • 5 - .£19994- lOJ. sK 

6. ;£2. os, 81 f/. 7* 14 ‘lays 21 hours 45 minutc.s. 


Examples XXXIV. Pages 29—31. 


I. 

(>)• 9 - 
(5). 8 yds. 

I ft. 

(2). 21, 

( 3 )- 8 . 

(4), R.i. 3. 

2 . 

(1). 27. 

(2)- 

80. U). 

h (4) 

• (S)- A “ s - 

3' 

£10260, 

4- 

Rs. 40. 5 

. Rs. 68, 

, I a. 6. 25 days. 

i ■ 

I2b fl. 

8. 

0 

R.S. 40. 9. 


10 . 6-43i’ 

IT. 

;^ 2000 . 

12. 

5 min. 17H 

sec. to 1 1 

A.M. 

13- 

16^1 days. 

14. 

240 men. 


15. II months. 

16. 

60 masons. 

17- 

Sas, 7 ip. 


18. I2fji days. 

»9- 

45 men. 

20. 

72000 galls. 


2i. 6} hours. 


Examples XXXV. Pages 31—33. 

(1). Rs. 13. 12 as. 2 pioe, Rs. 289. 6 as. 2 pice. ^ 

<2). Ks. 576. 15 as. 1 1 cowries, Rs. 6071. 9 as. ic^. 1} cowries. 
<3). Ks. 152. as. 18 gandas, Rs. 535. 7 as. ijgandos. 
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( 4 ). 

Rs. 332. 4 as. i6\ gandas 

, RS. 2227. 8 as. 11 gandas 



2 cowries. 


• 

2. 

(.)• 

£S. 131. 11,7. o|y. 

(2). 

48. 8.,. 4i'7. 


( 3 )- 

£20. iss. 

( 4 ). 

Rs. 1483. IS .IS. A p. 


( 5 )- 

Ks. iioi. 15 as. 8 p. 



3 - 

(I). 

3 years 8 months 13 Ids. 

(2). 

6 years. 


( 3 )- 

8 years 4 months. 

( 4 )- 

5 yrs. 6 months. 19 days. 


( 5 )- 

2 yc:trs 8 months 4^^fd.s. 

(6). 

3 years 17 days. 

4. 

(1). 

16? per cent, per annum. 

(2). 

131 per cent, per annum. 


( 3 )- 

3i per cent, per annum. 

( 4 ). 

per rent, per annum. 


(S)- 

10 per cent, per annum. 



5 - 

(t). 

Rs 1300. 6 as. 8 p. 

(2). 

Rs 2877. 4 as- 9 P- 


( 3 ). 

3031. 15 as. 8p. 

( 4 )- 

jf666. lor 8i«/. ^^7. 


($)■ 

Ra- 6889c). I a. 4^p. 



6. 

£ii 

r8. 15^. 7. 

;^ 402 . 

lOJ^. 

8. 

£776- 9 - 

i>cr rent. 


lo. 5^ years. 


Examples XXXV L Pages 33, 34> 


I. (I). Rs. 259. 6 as. iliip. 
(3). Rs. 4909. ta. 6,% p. 
(5)- £24. 4t. 6iii. 

( 7 )- £i2l6. 13s. 4 '/- 
(?)• £3^9- os- 

2 - £43- 9 ^- 4 lrf - 

4. (I). Rs. 122. 10 as. 8p. 

(3)- Rs. 355. oa. 8 p. 

5. £t6. t9S. itltf. iVa ?• 

7- jfiS* 3^- 7JK 


(2). Rs. 1153. i3as. 6Ap 
(4). Rs. 5911. 9 as. iiVsV* P- 

(6)- /5S8 - o^- 
(8). /i 4 «- > 9 ^- I'*'- 
(10). ^85793. loi. 9Arf. 

4 per ceni . 

(2). Ks. 156. 15 as. P- 

(4). Ks. 47 - lOtts. 4 f P- 

6. Rs. 44 - 6 Rf*. I p. 

8 9. 


3 - 
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i 

*0* £49' ^os. 4ld. ^ IX. 4 per cent. 

12. The intere^ of £loo for i year at $ per cent, is £$• 

The discount on £ioo due i year hence at the same rate of simple 
^ ‘ • < 
interest is ^4. 15?. 2^d, 

Their difference is 4.?. and this is the interest on ^^4. iS-f. 
at 5 per cent, per annum. 

Examples XXXVII. Pages 34, 35. 

1. (i). Rs. 2500. (2) Rs. 5555. 8 as. loj p. 

(3) . Rs. 63353. 12 as. 4f5 p. (4). Rs. 9614, oa. 6H P- 

(5). Rs. 8976. 2 as. o m p. 

% 

2. 104J. 3. Increa.se in income Rs. 6. 4 

4. Increase in income Rs. lOO. 5. Gain £260. 

6. Increase in income £2^* 5^. 7* Money invested ;fl350. 

Increase in income £g. Ss, 

Examples XXXVIII. Pages 35, 36> 

1. (I). 65. (a). 16$. ( 3 ). 316. (4). 9876. (s). 143456789. 

a. (I). 161116. (a). -001. (3). 1-2649. (4). -4. (s). -1264. 

3- (0- -5775. (a). 6-0369.^ (3). -8819. 

(4) . -2886. (S). 16-388. 

4. -00010201 ; -1008. 5. 999. 6. 216-3330.. .ft. 

7 - 70 - 7493 . -ft- 



APPENDIX C. 

~)i.-gs>. * — 

A5TSWERS TO ENTRANCE EXAMINATION 
PAPERS.— CALCUTTA. 

1868. 

1. 331- 3. 3- I-TS^OSOS i 3477*25 

4- lIHtO*. 

1869. A. 

I. s : aa. a. 407 yds. 3. The fotmet ; **36. 

4, 8S7l ac. j S- lis. of</. 11?. 

6. 13-437 poles; -173*5' 7* ;Ci350. 


X. 8333 his. 30 min. 
4- xoH. 


I. Rs. 9963. 
4Sy Rs. 6. 


1. !!*43'iR 

*4. 

II 


1859, B. 

3 . Rs. 6. 3- «i ; •«>79- 

5. .00064 ; -009 ; 40000O. 

1860. 

a. 7564 J •707»6. 3- *9 ; *- 

1861. 

a. -035 : stfr. 3* 5^- 4 K 

5. •031A 



ANSWEBS. 


U 


1862. 


I. -54. 

2. ttAif ; 

gd. 

4. 25^^ minutes. 

1 1 



1863. 


I. ; 11-2388.... 

2 - SAViVff- 


3- £i^3- 7s- iiiV- 

4. I4?t days. 


6. ^^529- 4i- 7K t's?. 




1864. 


I. 540. 2. 

I ; 2. 


4, 4l</. i -5885416. 

5. -014 ; -0001. 



1865. 


79l!5J ; 79-4048 ; 

•3415- 

2. 

3. 3297V yds. ; Rs. 1023. 9 as. 7} p. 

4. 

5. Rs. 84. I a. 10 p. ; 

; Rs. 16. 8 as. 



1866. 


I. 10444637 ; r. 


2. 

3. -00041O16 ; 9-042 

; 21-7272... 

4. 

5. Rs. 210. 


6. 


1867. 


!• 19 miles 836 yds. 2 ft. 

2. 

3- ^i- 3s. 4</. toss. 


4. 

5- i.Vff. : 001275 ; 

5 *001699. 6. 


3- as 


5. 31*052. 


[• £ 77 ^ 14‘f' 7A^- 

6. 6800 : 7221. 


■001764 ; 10. 
45 men. 


£21. jt. 6irf. io. 
256-256 ; -0256256. 
99A 5 A176. 4 ^- 


102960 ; 320-87. 
I : 
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1868 . 


I, Ilf. 3 ^. : 5. 

2. 12*3/5 ; »*8i6. 

3. 440 miles. 

• - 

4. ^ 401 : 544 * 

5.“^ ;^12. l8x. 

6. 58} yds. 

1869 . 


I. 4 ; ‘O2392609126984. 

2. ;tio. lOT. ; \l 

3. *02 ; *0000002. ; *1414 ; *0004. 

5. 16 years. 

4 ;^I 4 ‘ 7 ^- 

1870 . 


I. Rs. 15. nil annas ; 8091 cub ft. 


2. 998999 ISIJ* (0* *001353 ; 

(2). 2QO ; 2.5227. 

3. 140I ; 2*0025. 

4. 10^ days. 

5. The second. 

6* 2070/^1 • 

1871 . 


1. Rs. 2732. 13 as. ^ 

2. ^ is the greatest, least ; 

. oj 3|^/. ; 1. 

3. *001875 ; 67952*25 ; Rs, 68. 3 as. 

ilp. ; *154. 

4* 55 miles. 

5. Rs. 3250. 


1872. 

I. Rs. 1597. 10 as. 3 p. 2. i ; Rs- ^5 2 as 4p. ; 2j. 

3. 5050; . (i). -075; (ii). ’67716625; 30 84. 

4. Rs, 197. lias. 73 Wp* 5 - Rs* ® 
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* 1873 . 

j. (i). { ; (ii). R». *569. 7 »s. 7 p. ; Rs. 48. 

*• 0033 ! A; 'Sr 3- Rs. *0. 11 as. 2Hp.^ 

4. 19 years. $. $ as. 7 t P* ■ R*- 5498 . 7 as, 

1874 . 

1. H ! I : 161 ; 3328-226.. . ; -230769. 

3 . 3tVi cub. ft. ; isHt cub. ft. 

5. Rs 66666. 10 as. 8 p. ; Rs 108. 

1875 . 

2, A- 3. Rs 3? I a. 4 p. 

5. Rs. 58. 2 as. ; jtJ. 

1876 . 

1. »W»V : Rs 13. 13 annas 6Ap : - 444«9 .- *• 9 ; *3'04484, 

3. 12) yds. ; Rs. I. 12 annas ; ^215. i6r. gf</. 

4, 200 days. 5. 4) per cent. 

1877 . 

1. i ; jC 3 ‘ 9 f - a. Rs- 9 « 05 - i a. 6 p, 3. ;£78. 152, 

4. 125. 5 - 39 days. 6. Rs. 331^ j 9191. 

1878 . 


1. 2 ; Rs so j ‘2213. 
4, S» 16540. 


2. 63 days. 
4. 120000. 


1. 2062-6491 
3 - • 375 - ’ 

5. ■00994543^5079 


«. 1^0001$. 

4. Rs. 24. 14 as. 9^ p. 
6. ??• 
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1879. • 

1. 400, so, 6, A, ib.,TA»- . »• <04- 

3 .* (f) 4 ; (i) ; (<) 0*7045 ; * (-fl QOl. 

4* 5« 68 men. 

6. income decreased by II. 4s, 3^. 7. 18. 

1880. 

1. 100, 20, 3, j^, y^y, rifiny ; J- 

2. (a) ; W £40 ; (0 2 65. 

3. Each boy £4, I if. ; each woman £13. ijx., and each man 

£27. 6s. 4. 65 gallons ; 13 hours. 

5. C wins by yVft yds. 6. Rs 25. 

1881. 

2. -78125 ; Rs. 380 6 as. 

4. ;^/54oa 

188a • 

I. 43*1. 2. .57. *3. After 8 hour. 20 niln. 30 tee. 

The bells will have struck 15015, too 10, 6006, *002, 1430, 46s, 
and 390 times respectively. 

4. (») i6oa (rV) *7-964*4. 5 - 18 day*. 

• - 

188a 

1. f 2. .75. > ■00694 ; R*. 6 j £10. lOi. lod. I, 

4. Vai. nr. 2*ff. S- IU.96. 9**. 7ip. 

6 . aSf yaan; Rs. 567. Saa. ; 75. 


*. 4fA 5 3- 

3. VtW ; 1-8548. 
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• 1885 . 

I- ¥ ; ' 2 . - 12 ; i ; •3047. 3- 3*46>S38 : 3«'- 

4- ;^S»3- fi'f" ; 3‘>2*S ; ’*8*8. * 5- >8 ; 8^. percent. 

* I I 

6. The former ; jtt342. loi. ; 3fri P«f 

1886 . 

1. SfS. 2. -03483. 

4. s i 001136. s. £36. 17s. 6/. 

7. Rs. 12} ; Rs. 133}. 


1887 . 


I. 

(0. i! 

(*)• 350 - 


2 . 

-0203125. 



3 - 

(a). £17. 12S. 2id. 

( 3 ). Rs. 2000. 


4 - 

10 hrs. a day. 

5. Rs. 51a 

6 i 3 - 3 » 5 -471 


1888 . 

I. I’j. 2. *11200; 37.96. 

3. 138-44971 ; £20. l6f. piW. 

4. ;fi034. 141. 44|rf. S- iSidays. 

6. 6^ per cent, per annum ; jfioo. , 

1889 

I. S 9 -S 9 «S 94 ia- *• 8-62126. 3. £3247. 2sf6H^ 

4. 1-000122. 5. £6705. 14X. Jd. 


3 . f?I ; 15*. 

6. Rs. 28659. 6 as. 
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1890. • 

I. 3 ; Rs. 23931. 7 as. j pic. 2 , 7305-405 ; 

3.^^, 1771. 4. 51 (lays. a 5- Rs. 104. 4 as. 

1891. 

I- (a) TT ; ( fi ) i. 2. — 3 ' 577 * 58 . 

3 . Rs. 408. 3 as. 4iV» P« 4- 9 hrs. 20 minutes. 5 . Rs. 2080a 

6 . 8 ^ yards. 


1892 

I. 2. 26219. 3. -312 ; 098 ; *998. 

4. Rs. 1250. $. jC 2 SOO, 


1893. 

I- (>). StVh ; (2)- 3 . 

2. -0789; Hi; ii; i-i. > jCS 45 ’ 3K 

5. Rs. 90,000 in the 4 per cent, stock and 73000 in the 5 per cent. 
Manicipal debenture stock. 


1894. 

j^37‘ oy- 2. ;f49*- 3. 16/. o'37Soi>/. 

4. • *9998. 5. 6 Rupees per head. 

1895. 

I. 1 - 80001 . 


4. I. 


2. Rs. 12345. 3. 3 franca 84 centimea. 

5. Increase of Rs. 47 ; *6832876712. 



ANSWERS TO ENTRANCE EXAMINATION 
PAPERS^BOMBAY. 


1859. 


1. Rs. 542. 2. Rs« 58. 7 as. g p. 3. 8$. 

4. ^ 5. 2,**. 6. 4200 men. 

7. 1 08 days. 8. .00972, 9. 1.581; *25; loioiot. 

10. 15*404 feet. II. Rs. 12550. 14 as. 1152 p. 

12. Each man Rs. 83} ; each woman Rs. 55I ; and each child Rs. 27t. 


1860. 

I, 622;iac. 2. 21 ; 4. 11-8125 ; * 559375 - 

5. *000018 ; 1800000 ; *01536. 6. £720. 

7. Increase of Rs. 500. 8. Rs. 1852. I4 as. 10( p. 

9. Rs. 4169. 9 as. loj p. ; 29 Jx y^ars. 

10. 3 tons, 4 cwt, 3 qrs, 4 lbs. 13 oz. ii. 7*6 feet. 

« 

1861. 

I. Eleven thousand six hundred and three millions, seven hundred 
thousand, one hundred and sixty ; MMMMCMLX ; jTDCLXXXIV. 

a. fts. 50648.^ 1 a. ; a}H< 3- ft. i. 7 as. p. 

4. fts. 233 . 15 as. 10 p. S- H » ft*. 4. 6 «*• 4A p. 

6. (I). -84765625. (a) -00084765625. 

(3). ^765-625, 1250, -0135, X)ooaaooi25. < 

8 . fts. itliii. 9- Simp. Int. jfso. Comp. Int. £ 51 - 
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1882. • 

1. 3 **+ 4 x*+S:t‘+ 2 jt*+*»+ 6 t +7 : MCMXVm, MCOtXXI, 

MCCLXII, MDCCCLXn. * 

• • • 

2. 248*2 *004028 3. 

4. 240, 360 two-anna pieces, 960 pice. 


5- 

2tV. 6. *26. 

7 . 

*0891, *2986. 

8. 

Ra. 2164. 6 as. 2) p. 

9. *579. 10. 

Rs. 93Ar» Rs* 86H. 

II. 

R. I. 3 as. per 100. 

12. 

8*226*5625 metres. 



1863. 


I. 

Four millions ten thousand and ten ; 7369* 


2. 

ftS4S. 3 as. 4 P. 

’3. 2J. 4^/. 


4. 

A, B, C Rs. 615, D 

Rs 410. 

• 

5 

91 days 21 hrs. 14 min. 

, 15 sec 

6. *0246, *940625. 

7 . 

215*484, 8. Rs 

333- 5 as. 4 P- 

9. C\\. us. 5tV8^ 

10. 

Rs 18. 




1864. 

1. 37000000, 69000000, 494000000 ; nine hundred millions, three 
hundred thousand eight hundred and four ; sixty thousand six hundred 
and sixty millions, six hundred and eight thousand and eight. 

2. 3 ; 3 is the common measure. 

3. 5656567742. 4. tJHi* 

5. 4261*7415 ; 3888 8985 ; 759727'26738 J 21*86 

•6. 840 lbs. saltpetre ; 112 lbs. sulphur , 168 Iba^ charcoal 

7. 10*737 

8. Rs. 3451H 2876I TTs, Rs. 10462H Cs. 

9. ^Rs. l6o43f| j but taking a year s= 366 days we get the answer 
Rs. 16,000. 

10. 1584 lbs. 
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• 1865 . 

1. 1,234,567,654,321 ; one billion, two hundred and thirty-four 

thousand five hundred and sixty-seven millions, six hundred and fifty-four 
thousand three hundred afid twenty-one. < « 

12,34,56,76,54,321 ; one mahapadma two nikharvas three kharvas four 
padmas five arbudas six crores seventy-six lacs fifty-four thousand three 
hundred and twenty-one. 

5,020,040,003,060 ; five billions, twenty thousand forty millions three 
thousand and sixty. 

50,20,04,00,03,060 five mahapadmas two kharvas four crores three 
thousand and sixty, 

2. Rs. 40457. lias. 9 p. 3. Rs. 52. 

4. 405756 ; Ks. 12065, 12 as. . 5. SA. 

6. , -032258064516129 , -03125. 

7. Increased by Rs, 3. 7 as. 4i§| p. 

8. A gets Rs. 22222J, B, Rs. 33333 i» Rs- 44444 * 

A Rs. 46 I 53 H, A Rs. 30769A, Rs. 23076^- 

9. 12 shares ; Ks. 1460. 10. 53 hours. ii, 4i6'4 , 12'3. 

1868 . 

1. 99099099 ; 8000000207005 three nikharvas one kharva nine 

padmas six arbudas eight crores two lacs nine thousand and seventy- 

eight * twenty thousand ninety millions sixty thousand and two. 

2. i{. (fl). ii. 

3. Rs. 5000 ; m. 2000 value of his share. 

I 

S* -1495535714^8. 

6 . (i). 44-153157. (ii). 11.569328. (iii). • 499 S<»‘ 

(iv). 50000. (V). 46-04. 

7. Rs. 1636363 A ; increase of Rs. ioqoo, 

8. £$iS* 16/. Jid. 9. i4as> 3 p, la 6^ months. 
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1867 • 


2 . 

a.a.S. 3 . 7 . 43 - 


3 - Ufl- 

4. 

•8^7142, 


5. 788-^23. 

6. 

4| as. ; R. A. 


8. 90 men. 

9 - 

3 j^ears 8 months 24 dayi 

5. 


10. 

1 10 are learning Geography, 

90 Grammar, 30 can not read and 

1 advanced as far as Algebra. 



11. 

78.0064 , *0158 , *3902. 



12. 

Ks. 41. 10 as. 8 p. ; 8 cwt. 

I qr. 20 ^ lbs. 



1868 . 

I. 

S2i yds. 


2. Rs. 14556. 12 as. 9J p. 

3 - 



4 - oJo P* 

s. 



6. 45 ’ 692 i 07 * 

7. 

Rs. 76363*63. 


8. I ^ per cent. 

9. 

466. 


10. 9f. 4 tVV.T'^. 

11. 

23 men. 


12. £3^. AS. 8K 



1868 . 

I. 

97, 1008. 

2. 

• 

I. 

3 - 

2. 

4. 


5 . 

•6489583. 

6. 

Rs* 393- *3 *»•, Rs. 656. 5 as. 8p., 




Rs. 1050. 2 as. 8 p., Rs. 1181. 7 as. 

• 

7. 

4 per cent. 

8. 

;fi 340 . IS. io* 9 S 3 «^/. 

9. 

9 days. 

10 

Increased by Rs. 428. 

11. 

1769, 20*83. 

- 

— 


• 1870 . 

1. 654,333,004,021,050,301 t one union, theee hundred and iwenljr- 
•even dght hundred and seventy-five milUohs, four hundred and 
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thirty thouMnd and twenty-nftie ; ode mahapadma three nikharras two 


kharvas 

seven padnaas eight arbudas seven crores hfty-foui lacs thirty thoa- 

Hand and rwcnty-nine. 

t 

2. 

ii|H» ii‘82o8. * 

3. A. m. ' * 

4 - 


5. Rs. 2560a 

6 . 

401 ; 544. 

7. 5 dwU. 34 Ji F»-. 3 dwts. isA P*' 

8. 

;f 3 S. i6j. loiK 

9. Rs. 900, Rs. 600, Rs. 2100. 

10. 

•314642, 1-816590. 

II. ;fS8S- lif* 



1871 . 

I. 

192000 miles. 

2. 1287 ; 9009. 3. ,Air. 

4. 

iht H ; Rs. 5. tl as. 

5. £606. 6. 4if. 

7. 

911 i Rs. 2956. 4 as. 

8. 83149. 9. Decreasedby Rs. 


10. 999. 

1873 . 

I. »i». *• !l. 3. A- 4. Rs. 1500. 

S- hours. 6. £'iy}6. $/. 7 . 3078a 8. 76 rows. 

9. SSJ' lo* 1 * 34 - 

1874 . 

I. I. 3. 4-8. 3. ff. 4. £aiz. t2s. $• R^ 145 ^- 

6. 13J. 4^. 7. Rs. 26, 8. 7A ; Rs. 1840 ; 4A. 

9 36 miles and 24 miles per hour. . 

10. They ate in order of magnitude. 

1878 . 

1. .(a) Eight millioas two hundred and tnair-W thonsKDd and 
nineqr4ia. 
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• 

Nine millions thirty*two tbousao^ eight hundred and four. 

(r) Three hundred nineteen thousand and eigjUy millionB^ two 
hundred and hfty^nine thousand four hundred and seventeen. 

^ Eight millions four thousand six hundaed and forty. 

2. 21 miles 6 fur. 33 po. 3 yds. 2 fU 7 in. 4. 528093440. 

5. WA- 6- i , Ai 41. 7. 10 017. 8. 679*11. 

9. *7-3; 3*. 10. 3A^.. SU^-. 7ilJ. 

II. Rs. 18750 ; increased by Rs. 56. 4 as. U. 3}il sq. fU 


1877. 

2. ^ is ^ of a mile in advance of A* 3. -iV. 

4. Tea Rs. 2. 8 as., sugar 2 as. 8 p. 5. 217^ ft. ; 242 times. 
6. A, Rs. 850, B, Rs. 846, C, Rs. 1 182. 7. £ 6 so* 

8. ;^8i8. 8 j. 9. -0061. 10. miles. 


1878. 

I. £90. 18^. Hid. 2. I. 3. £4. os. gd. 

4. 83 ft. 5 in. 5. 25 per cent. 6. Rs, 7678. 3 os. ; 10 as. 3.85 ]x 
7- 8- £9^S- 9AV<^. 9- £^ to. £i^‘ tos. 

1879-80. 

(. 48033601, 45943j;ti. 3. £ S - Of ’ 

> I, il. 5. Rs. 10. 6. 3^1^ per cent 


*• .sA. 4l, 6M. 
4 . 3 years. 


1880-81. 
a. 3 ‘«'- 
5. Rs^ 2625. 


3. 96 coolies. 



ANSWERS. 


56 

‘ 1881 — 82 . 

I. j^iSoS. tSs. a. I minute. 3 . lar. 

c 

4. Rs. 2646. • 5 « 4 per cent. 6. 'oS,^, J'5*i. 

1882 - 83 . 

I. IIJ. ll' 2 $d. , *03671875. 2. 24 posts. 

3. 9} weeks , ;f34i. 5^. 4. A328. 2s, 

5. yds. 

1883 - 84 . 

1. {a) 16000075040002. ( 3 ) I. (f) ;^ 24 . 195. 5 K. 

2. 36 in the 6th standard, 40 in the 5th, 45 in the 4th, 

60 in the 3rd and 72 in the 2nd ; 360 boy.s, 

3. iV of a furlong. 4. £^ 6 . iis. 5. 13312 ; 93*05 5 9 *'' 

1884 - 86 . 

I- ?. 725 » £1^ I 4 J- 2. £2. 9 ^s. 3 ‘ £iS- *6^- 2^- 

4. Income increased by £y. 5. 4 per cent. 

f 

1885 - 88 . 

I. •4SS7142. 2. 113 boys. 3. SJqrs, ;^iA. 4. £ 7 *- 6 s. id. 

5. The latter investment is more profitable ; jf 4 S 7 li 4 . 

1886 - 87 . 

1. '‘* 3 . a*‘ 999989 i 2 o 8453 ... 

a. igJift. 3. 

4 - (0 7 ft. a inches, («•) 3-5752. 5. ,^5103. 

6 - — 
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1887-88. • 

1. 6. 2 .^ tgt. 3rf. 3. ao monihs. 

4-^ ^57; S^' >1'^- 5- 5 4 p. 

1889-90. 

1. *. 2, 5J ft. long liy 5 J ft. broad Ijy Sf ft. deep. 

3. J-15 o’clock. 4. Ks. 32000. 

5. 3 parts of the one to 13 parts of the other. 

1891- 92. 

I- (»■) i, (*■) S3- 

2. Weight allowed is too Ifis. ; they hart 2 cwts and 3 cwts. 

3. They last agreed at 10 hrs. 30 min. p.m. when they both indicated 

10 hrs. 30' 50". 4. Rs. 640. 

1892- 93. 

I. *00502083 ; IS annas. 7il pic ; j. 2. lo days. 

3- 3 hrs. 30 min, 4- jC ^59 " 3 ^- 5* 40i t 544- 

1893- 94. 

(Set in the 

1. 20577; 39690 ; •5i844293272864roM36nooo7 *- 

2. £11. 11s. 3 - 2 cwt. aqrs. 20 lbs. 

4* ^83. 6 s- Sd 5* hri. 

6. 4 lbs. of the inferior lo 5 fi>s. of the superior quality. 
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•1893-94. 

* (Set at Bombay.) 

« 

I. (J). 24 : (io A’j- *• > 4 f 3H r 

3. 3^* months. 4- £i. S- H 

6. At the same time on the afternoon of the 23rd August when the 
first clock will show i - 46' and the second 2-16'. 

1894-95. 

I. 146097 days. 2. 156. 3. 30. 

4. lii^d.tys. 5. Rs 2160. 6. 772; I5i annas. 


ANSWERS TO ENTRANCE EXAMINATION 
PAPERS^MADRAS. 

1857. 

t, f. 2. T>I9. 3. Rs. 381. 4 . 13 7I> 

5. 4 ft. in. 6. £3<). 7j. 6 d. 

1858. 


1 . 

Rs. 49. 1 1 as. I li p. 

2 . 152 tons tscwt. 3 qrt. 6 Ib$. ; 

47 hours 3a minutes 5 seconds. 


3- 

*23 mile nearly. 

f 

S7"i7'44mm*. 

5- 

Rs. 774 . oas. 611 y. 

6 . Gain Rs. 25 . ii as. nearly. 



1859. 


2. Receipts pet mile per week in 1858 were Ra, 6. i a. 4}t} p. moie;. 

» *t 

4a S* 13 3 ro. 16 pOa tSsq* yd& 7sqal|. 
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6. 

11960 sq. yds. 4 sq. ft. 2041 sq. 

in.a 


1 

7 . 

79-8 : 811 5 74-6 i Sa i. 





I 860 . 




I. 

56831327. 2. 26292. 

3- 

•20045. 


4 - 

iWr. 5 ' 34 004. 

6. 

1087. 8 as, 

n;{ |). 


1861 . 




1. 

Sa 22840; lte.11420 ; R33806 

10 as. 

8p. ; RS7613 5 

a, 4P 

2. 

m- 3- Wi : 343- 

4* 

Rs 68. 2 as. 5 825536 p 

5 - 

Rs. 6714. 12 as, lI*yP. 

6. 

1091495 428(571. 


7 . 

*065. 8. 26 A P c. 

9 

R... 202, 25*5 as. 



1862. 

1. Fourteen 1hou<;and and six ; three thousand one hundred and 
<ieventy-iiine millions forty thousand six hundred and one , seventeen, and 
four hundredths, six thousandths and one ten-thousandth. 


3 * 4 * * 7 * 5 * 

6. *571428. 7 - 8 039 ..f., 8. 9 days 


9- 45 miles per hour. 

. 1863 . 

X. 1962 rem. 123. • 

2. (I). jfao6. I2r. sK (*)• Rs2o 66. 8p. 

3- (I). Ml. (*)• *«• (3). R»-3. «4«. 

4 » X‘ 4 i 37 ; 4 II-I. 5 - 6 . 3 S 7 ; 3 'i 7 I 

•. R$. 7i6. lo B». 8 p.; R*. 3S8- 5 *»• 4 P- 9- The steamer , i6 hri. 


12 
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ANSWERS, 


I. 9 hrs. 37 i*r min. 
3, 6961bs. gloz . 

r 

6 . 4f ; -123. 

8. 3-27436. 


1864. 

2- ill is greater and by 

4- ilif- S- Rs. 14. 9 as. 4 p. 

7 . £11$. i 8 r. 9d. 

9. 25 miles. 


I, j£ 22 . 4 ^- 

4. 1 1 ft. in. 

7. *2083. 


1865, A. 

2. Rs. 120. 

5. 2*3804 ; 0670. 

8. ;C5888. 


3. (I). 10; (2). 20. 
6. 12}. 


I. 


3 - 


6 . 


7. 


1865, B. 

Rs. 16666. 10 as. 8 p. 2. 7 days lO hrs. 52' 30". 

Rs. 24 T. o as. 3 p. 4 * 5 * 20. 


(fl). Uh (^). 10 as. 6 p. 

(«). 7*3 1- W * •43« 8. 8 hours. 


^ 1866, 

I. 226875 2. Rs. 32. 7 as. 3. * ’iSg. 

4. 57 men. 5, A- 6. 14-003. 7. 25 p.c. 8. f. 

9. The hist Rs. 5184 ; the second Rs. 2592 ; the third Rs. 1728. 


1867. 

I. 240 men. 2. 64 yds. i ft. 4 in. 3. 5. 4.^.09091. 

5. Rs. 3. 6. 32 days. 7. 60 stones. 8. 25 chapters. 
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1868 . • 

I. 2 . ;^ 2428 . iSf. , ;^I 238 . I 3 S. IV. 9^^. 

4. £900. 4. 1561ft. 5. 161V1 ft- 6. 6 hrs. 59' 1 5". 

7.® ifs. 9. 7 as, 3 p. 8. 8}. * 9. 3 as. 6 p. 


1869 . 

1. The second is greater by ; the difference expressed as a decimal 
is -07083. 

2 . ; 1587*49 

3. 220 yds. and 165 yds. ; and the arc.a=:7j ac. 

4. Rs. 15000 legacy ; Rs. 4500 to each charity. 

5. Rs. 2790. 10 as. ; rWa* ^ receives 6f. 

7. 12 lakhs ; Rs. 5. 8. 36 miles ; 37' past 8 A. m. 

9. 266-6. 10. 14? days. 


1871 . 

I. Rs. 5. 2. (a) I. (/;) J. . 3 - * 9 ^- 3 '^- 

4. 6 pies per Rupee. 5. ; 6233 - ^ 7 ^- i ^ 2 years. 

7, i2J“, 8. 4 sq. in. 9- 10, 22 mile.s. 


1873 . 

I. 76 acres. 2. i ; *25. 

4. 35 measures. 5* miles. 

m 

7. ;Ciooo ; 2 and 2\ years. 

9. 8 yds. ; 3 hours. 


3. ;^rooo ; ,£4000* 

6 Rs. 770 ; I per cent. 
8. Ra 

10. 99 yds. ; 77 yds. 


1874 . 
2. I 7 J- 
5. 30 seers. 


3. {a) f ? (^) 

6. X 250 5 4 per cent. 


I- 39 ; 319' 

4- 9J- 7^- ; 01. 
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7. 

;C 6 go. & 

277i cub. in. 9. 2 : i. 

10 . 

2i miles.* 

- 


« 

1876 . - f 

I* 

Rs. 44X. 7 as. 

a. r6i : M 344 J- 

3 * 

*022916. 

4. loj days ; 4 j’A ft- 

5 * 

Rs. 46. 8 as. 

6. 3, 3. S. 7. 7. n, 11, 13, 13 ; 5 

7. 

15 ft. 8. ;£'i6oo. 9. 67 yds.; 125. 

10. 

9 per cent. 

1877 . 

I. 

Rs. 603. 13 as. 9p. 

a. I3i days. 3. -017 j 35 0633. 

4 - 

Rs. 17 I a. 8p. 

S- 13 pet cent. 6. RS103. 1 a. 3 p 

7 - 

;i49> «6t. 

8. ]t» 4300 . 9, 4) measuies. 



1878 . 

X. 

(j) R^iajo- 13 as. 

4 p. s (i) R951738. 3 “• 3 P. 

2. 

52 days. 

3. (a) -00033 ; 3 3 ; (i) 8. 

4 - 

RS9180. 

5 - R-iJW- 

6. 

'RS276. 5 as. 3 p. ; 

3T44a 7. 37 days. 

8. 

•0047 ; 27 6568, 

9. 35 shares. 



1879 . 

1. 

R8606. X 1 as. 3) p. 

3 . 10 days. 

3 * 

RS825 ; 8 p. c. 

4. IU13. 3 IIS. lolpw 


5 - a*®?** i '5773 6. Rs68. 13 as. ^ 

7. ;f»78o. 191. 8 *<t _ 8 . Rsiiui^ 

9. 3 hca. 40 miautest 
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I. 6| feet. 

4- 

6. 2469 ; *0788... 


1880. 

lO, 3 miles. 3. *59*- 

5, 18^ feel wide, 14) feet 

7. 7| hours. 8. 3i. 


9. Each child IU1960 ; each brother Rs. 495. 


1881. 

I. Rt. 241. 8 as. 8 p. ; Rs. 5267. if as. 7t p. 2. Rf- 666. 12 it. 
3. Rs. 37350. 4* 4^A ; *2070. 5. ; li{ » 

6. 14 years- 7. Rsiooao. 5 as. 8- RS28500. 

9. slower iSA roiles ; (aster 29^! miles. 


1882. 


f. *387. 2. 9. 3* 4- a94i5^» 

5. (e) 210 ; (^) 179- 

6. (a) Percentage gained by ji, $*» 64- 16, D, 57 **®* 

68 -6, F, 49 'i 6- 

(3) 64-3 in Arithmetic , 55-4 in Algebra , 46'* in Euclid ; 

67*1 in English , 65*2 in Hiilory , 62 in Geogrftpliy,^ 41*9 in 
Hand'Writing. 


<r) 60 per cent. 

7. ‘JtaSsri. 8. 

* 

t. 27^gallotu;. 

4. 4hottfS. 

6. 41 7A 
9. 1000 yds. 


lUiyii. lias, iililp. 

1883. 

2. 4^ 

5 . /»34S. id. 

7. 


9. 675 lbs. 


3. 27 days. 
j<fio 7 . * 3 #- 4^* ; 8 p. c. 
8. a 
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ANSWERS. 


1884. 

I. I. 2. Rs. 1455. 4 as. 4 p. 3. 1*00904 ; 107*916. 

4. Rs. 962. 3 as. S P- 5 - 343 cuh. in. . 7776. 

6. A Us. 480, /? Rs S 33 i» ^ 4^6 J per cent. 

7. Rs. 3125 ^ 

9 4h P c. 10. Rs. 21 1. 9 as. 


1885. 


I. 

4 

2 iVi » 64 Ru|)ees. 

3. £1. 6s. o^t/. 

4 

^19 3t 

5. IIJ. lO^^. 

6. Rs. 1920. 

7. 

3f- 9 ^ 

8. 4 years. 

9. ;fSOOO. 

10. 

■9196 , £.4 2' 

6./ 

11. 350000 men. 



1886. 


I. 

I. 

2, *9705. 

3. £2. IIJ. Sl^- 

4 * 

Rs 3955- 3 a*?. 

n p. 

5. 113 p. M. 2nd July. 

6. 

60 men 

7. jflOOO. 

8. ,ri8o. 

9 

17. 8 as 

la 520344000 cub. ft. ; 

i|i in. 


• 

• 1888 . 


I. 

(1). £\\6^66, 

S'. 7 W (2). 

Rs 142076. 4 as. 9 p. 

2. 


3 I a. 4 p. ; 114583. 

4 . £721- iSs- 

5 - 


6. £416. Ip. 

7. Rs 7. 2 as. 

8. 

Increase 6f Ro- 

$02. 8 as. 

9. At- 500000. 


10. Soo4oa 

1889. 

I. j£'I 4004 . lAr. 4iii , Rs. 103992. 12 a*. 7 p. 

^ a * 

fla f. 3. *08273029 ; 6s. 
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4. Rs. 1730- J 3 as. 6i p. 
6 . £1694- *3^* 9^- 
8. 10 days. 

10. jCS 9- 3^- 9«^- 


K?. 48. 2 as. 
Rh. 2S0000. 
9. 7500274. 

II. 2-08008. 


65 


1890. 

1. 342 ac. 2 ro. 39 sq. po. 2 .sq. ft. 36 sq. in. ; 160 yds. 

2. 1-5. 3. Rs. 975358. 9 a.s. 2i p. 4. 30 weeks. 

5 Rs. 6744273. 6. 4 moiUh.s. 7. Increase of ^^ 397 - 

8. 12 cwt. iqr. iqlbs. 4 ot, ; ;^33. 2j. 6f/. 

9. 343:169 *0‘ 19487.171. 


1891. 

1. ^^42900. 2. K. I. II as. 8 p. 3. K 1. 10 as. 2 ,Vf p. 

4. 9 ; 46-94718. 5. 12'. 6. Ks. 6. 0 as. 4 j> ; Ks. 158. 

7, £291, 9s. 5|</. nearly. 8. 20' aficrnoon. 

9. io<f. 10. Vs- 9180. 


1882. 


1- 311993 tons. 10 cwt. 12 

2. f. 

4. Rs. 67567. 9 as. 7i p. 
6. 37«>96S« 

S/ R4.3SS- U«s. 4P- 
la 3A pef "o*- 


lbs. ; 2t9$05 kandis 7 mds. t v.s 7 palams. 

3. y. 3rf. ; 0037115625. 

5- £4^6. ly- 4^- 

7. 3221625 Ions. 

9. Rs. 55. 8 as. 4 fj. 

II, 25640000. 


1894. 

1. Rs. 2130333. It as. 9 p. ; 75$ ”>»• 4 f"- » P". 4 yds. 

2. i. 3. S'. 4. R*. >593. 4 M. Sl p. 
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5> R*'- 93333- 5 as- 4 P-' 

6. 


nj. 3^/. 

7. Rs. 23. I2fas. 4 p* 

& 4i miles. 

9- 

Ks. 1062. 

10. 14' 1625 per cent. 

« 

11. 

9’00732io. 


ANSWERS TO THE ENTRANCE EXAMINATION 
PAPERS— PUNJAB. 

1875. 

I. loioooi ; 766. 

3- (I), frl. (a). !H- 

4. i633i sq. yds ; .7X. $. 999 ; r??*- »5 pumps. 


1876. 


1. 2S81-16... a. Rs. 3281. la. 6p. 

3. Rs. 800. I a. 9 p. 4. 22f seen per rupee. 

S. Ks. 399a. II as. 8Hlf P- 


I. u. natfy. 
a. (a). tS minutes ; 

3. 34-3*68 : 5-858. 

4. (e). 48381! Rs. 


11891. 

2. -0064453125. 

W- 53*4? ; 3*t! Rs- 


1878. 

I. Rs. 5. io..as. a p. ^ 

3. ‘ (•). -0003 s >0039644368. 

5' 5 pc* cent, per annon. 


3. 1*. } >197803. 
4> 338 sq.ft. 

6. >316 ; >0001. 
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1879 . 

I. (i). J and il : - 3847 *. 3 . H- 3.’a-iis..culj.ln. 

W- -os'e. 5 - 3 « 6 -ta 7 ..,ydi. 


1881 . 

2. 9-4S ; 3-3371. 3. ojteSsSySojssioj?}. . 

4. Ills income is increased by 14I} Rs. 


1883 - 

I. (a). - 6848 . 3 . 13 . 3 . (i). H|. 

4 . 3 } hours. S * 40 : 170 S 190 . 

6. Ills income is diminished by Rs. $07. 8 as. 



1884 . 

25- 

2. *02688, .002688 ; 25*6, 2*56. 

I. 

4. 1*0001. ' 

Rs. 62. 10 as. sH p. 

6. Sas. htHiP- 

The first is greater ♦'»- 

•-W ** wmfrtr 1 , 

% 


PAPERS-i 


t 

1, I ; 123 2. i ^ >08125 ; 0003 ; •038961. 

Rs. 884. IS as. 3P- 4 * j£ 9' *5^* 

5. 7056 ; 2420 aq« yds, 6. The latter ; 49000. 

« 

1886 ! 

1 ^ 

1. -375 5 *61*' ** 7895- 3* A- 4- She loses. 

5. Rs* 195- 13 »»• 0-96 p* * R»' 172. 8 as. s^ir 
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ANSWERS. 


* 1887. 


I. (a). 3cxxx)0S409062. {c). ^ 025 . 

2 - ;f* 33 - f 3. Rs. 9. 6 as. 8iS p. per m?und. 

4, Rs. 480, Rs. 405, Rs. 336, lis. 297. 

5. Rs. 1 1250. 6. 04. 


1888. 

I. 2. 1*09375. 3. 16 days. 4. 17 per cent. 5. 32-867. 


1889. 

I. *322083 ; 799. 2. 2I miles. 3. 3*7651; 126 seconds. 

4. Rs. 14. 8 as. 6j p. 5. V 3 is greater ; the latter. 


1890. 


I. (a). I ; ' *03, 

4. 160 men. 


I. (I). (2). II 

4. jf200 ; 5 years. 


2. /j J *390625. 
5. Rs. 86a. 

f ^ ' 

- 1891 . 

2. *0064453125. 
5- 45 gallons. 


3- /'1274. 

6. 2 p. 


2. V 

>ears. 


1892 . 

I. rii I comes nearest. 2, 5*90625. 

3. 218972*16 gallons. 4. ;fioi66| ; £6000^ 

5. 17.1. 3</. per gallon. 
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1893. 

I. Rs. 1000600. 2.^ i 3 - 7 i 37 i 9902 . 3.* .41421. 

4.,Rfc 17. 5 as. 9l p. 5. 32 miles. 

1894. 

f. -571428 ; -428571. 2. Ixjnpth 44 ft,, breadth 33 ft. 3. ;^5ir. 

4. rrcse.it value by common calculation i. e , by deducting intercRt 
is Rs. 9S7. S as. ; present value by deducting discount is Ks. 987. 

^10 as. 5JJ p. 

5. 10049S7. 

1895. 

I. 10714285. 2. 1-25 ib». 3. £ y ) t , £$* 9 , 

4. 2 2360679. 5. Length 76*2 yds., breadth 38‘i yds. 


ANSWERS TO THE ENTRANCE E.XAMINATION 
PAPERS -.ALI^HABAD. 

1889a 

J- itV. 1*384615. 2. (a) 3A. (^) 0003, *00296... 

3. 0316..., *01. 4. Rs. 1300. 5. 12 min. 4o|f sec. 

i. 8 days. 7. 39{ miles from starting 4)lacc. 

1890. < 

I. *697684787, 36623873. 2. Af- 

3. Rs. 8600, 13 as. lotp. 4. •99999 - 

6 II A in* 


5. 2115. 
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189L 

*. 3- *H- 4- ;5 per cert. 

{ 

1892. 

a. (a) 12 . (*) Wt *. •84375- 

4 - £ 3 . 5 - 1 0001 ... 

1893. 

2 2 far. 12^ poles. 3 Rs. 3. 7H »»• 

5- ;t3SO. nr. 8rf 6. 1869. 

1894. 

I. («) 999x807=806193- W 

2 {«) -0009. W S‘OS9- 

3 444*dles> 4- R» SS5- 


S. 9999. 7M- 


56} days. 


- £U rr. 3R 
?. 79‘03*. 8*. 










